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BRONCHIECTASIS is a disease characterized 
by abnormal dilatation of bronchi, chiefly 
those of the third and fourth order, in as- 
sociation with variable degrees of chronic 
bronchitis, pneumonitis, and other path- 
ologic changes. First clearly described by 
Laennec in 1819, bronchiectasis has come 
to be a commonly recognized clinical entity 
during the early decades of the present cen- 
tury. The endobronchial instillation of ra- 
diopaque iodized oil, introduced in 1922 by 
Sicard and Forestier has provided a method 
for accurate roentgenographic diagnosis 
and localization. 

The clinical course of patients who have 
not received adequate therapy for bronchi- 
ectasis is one of chronic cough, sputum 
production, debility, recurrent pneumonitis, 
and complications such as pleurisy and 
empyema in a substantial fraction of cases. 
There is sometimes a fatal outcome. Be- 
ginning 25 years ago, pulmonary resection 
for bronchiectasis has shown progressively 
more favorable results. In 1947, Meade, 
Kay, and Hughes reported 196 lobectomies 
upon 160 patients with only 1 fatality. 


From the Department of Surgery, Yale University School of 
Medicine, New Haven, Connecticut. 

Aided by a grant from Office of Naval Research N6ori-44 
Task Order XI. 


AN ANALYSIS OF 215 CASES OF BRONCHIECTASIS 


G. E. LINDSKOG, M.D., F.A.C.S., New Haven, Connecticut, and 
DAVID S. HUBBELL, M.D., St. Petersburg, Florida 


The present report is a study of 215 
bronchiectatic patients who were admitted 
to the thoracic section of the surgical service 
in the Grace-New Haven Community Hos- 
pital between January 1, 1937 and January 
1, 1952. These cases represent the entire 
number listed in the records during this 
time. The analysis of this series has the fol- 
lowing objectives: (1) to study the etiology, 
symptomatology, and anatomic distribution 
of the disease; (2) to define the indications 
for resectional therapy; (3) to evaluate the 
results of surgery; and (4) to elucidate the 
factors predisposing to postoperative com- 
plications. 


Part I. MATERIALS AND METHODS 


The definitive diagnosis of bronchiectasis 
was made in each case by bronchography, 
pathologic examination of excised tissue, or 
both. Those cases associated with tumors, 
active tuberculosis, and pulmonary abscess 
were excluded from the study. Broncho- 
grams were done after appropriate sedation, 
employing a radiopaque tube of small cali- 
ber introduced through the nose into the 
bronchi on the side of suspected maximal 
disease and then usually into the opposite 
normal or less diseased side. Complete filling 
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TABLE I.—AGE OF PATIENTS 


At onset 
No. of cases 


At admission 


Age, years No. of cases 


Unknown 


of the various segmental bronchi was sought 
by careful positioning of the patient. Topical 
1 and 2 per cent pontocaine was used in 
adults and general anesthesia in young 
children (3). 

The pathologic examination carried out 
on a majority of the excised lung specimens 
included meticulous anatomic dissection 
with longitudinal section of the segmental 
bronchi; in many cases vinylite injection and 
corrosion casts were made as described by 
Liebow and associates. Clinical diagnostic 
workups, operations, and postoperative care 
were carried out by the surgical department 
including both residents and upper staff. 

A routine preoperative study included at 
least the following: (1) history and physical 
examination by two or more physicians; 
(2) posteroanterior and lateral chest films; 
(3) cultures of sputum or bronchial secre- 
tions, with antibiotic sensitivity studies in 
some recent cases; (4) otolaryngologic ex- 
amination; (5) dental prophylaxis or treat- 
ment; (6) bronchoscopy; (7) bronchography; 
(8) ventilatory function tests; and (9) evalua- 
tion of concurrent disease as indicated. 

After bronchography with iodized oil an 
interval of 4 to 6 weeks was ordinarily al- 
lowed to elapse before operation. Resection 
was not performed during or directly after 
episodes of acute pneumonitis. 


TABLE II.—ETIOLOGY 
Causative factors 
Pneumonitis 


No. of cases 


Foreign body 
Tonsillectomy. 
Kartagener’s syndrome 


The technique of mass hilar ligation and 
transfixion suture was employed in the earli- 
est cases but was soon changed to detailed 
anatomic dissection of the bronchovascular 
structures. The lateral decubitus position of 
the patient during surgery was used almost 
always but not exclusively. Postoperative 
management included intercostal catheter 
drainage of the pleural space for 3 to 5 days, 
early ambulation, breathing exercises, as- 
sisted and active motion of the lower ex- 
tremities, stimulation of coughing, and the 
use of endotracheal catheter aspirations 
when required. Sulfonamides were em- 
ployed in the earlier cases, penicillin almost 
routinely after 1944, and the other anti- 
biotics as they became available and were 
especially indicated by sensitivity studies. 


OBSERVATIONS AND DATA 


Vital statistics. The distribution of cases 
according to sex and race was as follows: 
male 124, female 91; white 211, colored 4. 

The ages at time of symptomatic onset 
and of first admission to the thoracic surgical 
section are given in Table I which shows 
that 133 or 62 per cent of the patients had a 
symptomatic onset before the third decade, 
but only 55 or 26 per cent were hospitalized 
for surgical treatment by that time. 

Etiology. In Table II are listed the factors 
that appeared reasonably certain to have an 
etiologic relationship to the bronchiectasis. 
Pneumonia of various types is generally 
accepted as a common causative agent. It 
must be admitted, however, that a specific 
episode of pneumonitis to which is ascribed 
the onset of the disease may on occasion be 
actually superimposed on a pre-existent and 
essentially asymptomatic bronchiectasis. In 
this study pneumonitis is listed as etiologic 
if the patient’s chronic symptoms clearly 
began after the acute pneumonic illness. 
When in doubt, the case was categorized 
as of uncertain origin (‘“‘not known”). The 
8 cases listed under “other infection” in- 
clude measles, scarlet fever, and diphtheria. 

Over half the cases in this series had an 
etiologic background which eluded detec- 
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tion even after careful questioning. Many 
episodes of childhood pneumonia are un- 
diagnosed or the details forgotten. It is 
extremely likely that many instances of 
foreign body in early childhood are never 
recognized; those of vegetable origin dis- 
integrate, are coughed up to the pharynx 
and swallowed, although the resultant pul- 
monary damage may be irreversible. 

Sinusitis. Chronic paranasal sinusitis oc- 
curs in a high percentage of patients with 
bronchiectasis. The relationship to the pul- 
monary process, whether as precursor or 
sequel, is not clear. Of the 215 patients, 
sinusitis was demonstrated in 74. Its pres- 
ence was suspected but not proved in a num- 
ber of others. There was a definite relation- 
ship between the duration of bronchiectatic 
symptoms and the incidence of proved 
sinusitis. Among 106 patients whose symp- 
toms were of less than 10 years’ duration, 
there were 29 cases (27.3 per cent) of sinus- 
itis. Among 101 with symptomatic duration 
above 10 years there were 45 cases in which 
sinusitis was detected (44.5 per cent). In 8 
cases the duration was not adequately re- 
corded. These data seem to point to a sec- 
ondary rather than primary role for sinusitis. 

Symptomatology. ‘There were usually mul- 
tiple complaints, and the chief complaint 
(Table III) was not necessarily the one which 
had been present longest. For example, 
cough and sputum may have been present 
for several years before hemoptysis devel- 
oped and caused the patient for the first 
time to seek medical advice. 

Anatomic extent of disease. As stated pre- 
viously, the entire bronchial tree of both 
lungs was usually subjected to bronchog- 
raphy with iodized oil prior to surgery, but 
this was not invariably the case. Occasional- 
ly the bronchograms were incomplete for 
technical reasons. Among the 215 patients 
diseased lobes were demonstrated as follows: 
right upper, 31 instances; right middle, 88; 
right lower, 96; total lobes on right side, 
215. On the left side, the lingular segments 
were involved 94 times, the remainder of 
the upper lobe, 33, and the lower lobe, 137. 
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TABLE III.—CHIEF COMPLAINTS 


Symptoms No. of cases 
Frequent respiratory tract infection.............. 25 
3 
1 
215 


The preponderance of bronchiectasis on the 
left side and in the lower lobes has been 
noted by most workers. 

In 66 patients the disease was unilobar, 
in 73 multilobar but still unilateral, and in 
the remaining 76 bilaterally multilobar. 
Thus, the 215 cases were almost equally 
divided among these three categories. 

In 143 cases a critical review of the 
bronchograms revealed ideal and complete 
filling of all suspected lobes bilaterally; 
some of these were the subjects of repeated 
bronchographic study. The segmental dis- 
tribution of disease using Boyden’s numeri- 
cal classification is listed in Table IV. 

Bacteriology of sputum and bronchial smears. 
The various bacteria cultured from fresh 
sputum specimens or bronchial secretions 
obtained at diagnostic bronchoscopy are 
tabulated in Table V. Further reference 
to this list will be made in connection with 
a later discussion of factors influencing the 
incidence of complications after excision of 
diseased lung. 

Criteria of operability. The basic criteria of 
operability as finally established in this series 


TABLE IV.—SEGMENTAL DISTRIBUTION IN 143 
BRONCHOGRAMS 


Right lung Left lung 
No. of cases No. of cases 


Upper lobe 
8 10 
18 19 Upper lobe 
10 17 
Middle lobe 
57 56 Lingula 
60 66 
Lower lobe 
Mivautececasacas 25 36 Lower lobe 
34 
| 36 80 
LC 36 81 


| 
. 
59 91 
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TABLE V.—BACTERIAL FLORA OF SPUTUM AND 
BRONCHIAL SECRETIONS 


Organism No. of cases 
Staphylococcus aureus, hemolytic............... 24 
Staphylococcus albus, hemolytic................ 14 
Streptococcus, nonhemolytic................... 47 
Streptococcus, 117 
Streptococcus, beta hemolytic.................. 16 
Gram negative bacilli, unclassified.............. 62 


were as follows: (1) symptoms of a degree 
sufficient to cause discomfort, inconvenience, 
or complications; (2) the existence of bron- 
chiectatic changes proved and adequately 
localized by bronchography; (3) an ade- 
quate cardiorespiratory reserve; and (4) no 
concurrent disease of a magnitude to con- 
traindicate major surgery. 

In the group of 215 patients, 77 or 35.8 
per cent were not subjected to surgery (in 
this clinic) for reasons stated in Table VI. 

The surgical group. One hundred and thirty- 
eight patients were subjected to one or more 
pulmonary resections, a total of 165 resec- 
tional procedures being carried out. There 
were 80 males and 58 females. The age 
groups at the time of surgery are summa- 
rized in Table LX. The types of resection 
were: segmental only, 12; lobectomy or 
bilobectomy, 86; lobectomy plus segmental 
resection, 53; total pneumonectomy, 14. 
An anatomic type of hilar bronchovascular 
dissection was performed in 141 of the 165 
procedures, the cruder mass ligation having 
been abandoned finally in 1942. 


TABLE VI.—NONOPERATIVE GROUP: REASONS FOR 
DEFERRING SURGERY 


No. of cases Totals 
Group A. Insufficient disease 
Minimal bronchographic findings... . 19 
Minimal symptoms................ 8 
Adequate response to conservative 
Group B. Condition not suitable 
Too extensive bilateral disease....... 12 
Poor risk; concurrent disease........ 8 20 
Group C. Treatment rejected 
Failed to return after diagnosis...... 13 
4 17 
5 
77 


Part II. ComMpLicATIONS AND RESULTs 
OF THERAPY 


Pertinent data on 215 patients with 
bronchiectasis have already been presented. 
One hundred and sixty-five pulmonary re- 
sections of various types were performed 
upon 138 of these patients. The following 
sections will be concerned with the inci- 
dence of various postoperative complica- 
tions and their etiology, operative mortality, 
the late results of surgery, and a comparison 
between the surgically treated and non- 
surgical cases. 


POSTOPERATIVE COMPLICATIONS 


The complications which followed upon 
the 165 resections are summarized in Table 
VII. The cases are considered in two 
chronological groups, the first including 
those done in the years 1937 to 1943, and 
the second, those completed in the years 
1944 to 1951, inclusive. The cases since 1951 
have not been included because insufficient 
time has elapsed to permit an adequate fol- 
low-up period. 

The decrease in incidence of postopera- 
tive complications between the two groups 
is striking in all categories except atelectasis. 
This improvement in convalescence appears 
to be related to the increased employment 
of the potent antibiotics, the group before 
1944 having received at most only sulfona- 
mide chemotherapy. There was also an 
increased availability of banked blood, a 
better knowledge of bronchovascular anat- 
omy, and a cumulative experience with 
surgical and postoperative management in 
all phases. 

Atelectasis and pneumonitis. Some previously 
reported series of surgically treated bron- 
chiectasis have centered the discussion of 
complications upon bronchopleural fistula 
and empyema which are, of course, the 
major problems with which the surgeon 
deals. One should not, however, neglect a 
consideration of atelectasis which is one 
complication that still appears with con- 
siderable frequency. Atelectasis, unrecog- 
nized and unrelieved, is commonly followed 


| 
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by pneumonitis or even abscess. It prolongs 
the convalescence, and renders it more 
arduous. It should be detected early and 
treated energetically by induced cough, 
catheter endotracheal aspiration, and bron- 
choscopy for refractory cases. Care should 
be taken that pleural suction drainage tubes 
are properly placed and that they remain 
unobstructed and functional. 

Postoperative pneumonitis occurred but 
rarely in the last period. It is usually a sequel 
of retained secretions, bronchial obstruction 
and atelectasis, but may be caused by bac- 
teria resistant to antibiotics. 

Bronchopleural fistula and empyema. The 
incidence of fistula and empyema are almost 
identical, which suggests a probable etio- 
logic sequence. While fistula occurred in 42 
per cent of 35 resections done prior to 1944 
(many therefore by the mass ligation tech- 
nique), in the last year of this series it oc- 
curred only once in 41 resections. Empyema 
has decreased in parallel fashion—54 per 
cent prior to 1944, and zero in 1951. The 
experience of this clinic mirrors that of 
several others. Meade and others reported 
fistula with empyema in 11 (5.6 per cent) 
of 196 lobectomies and empyema in 15 
(7.7 per cent). Ochsner and his coworkers 
recorded a decrease in empyema from 55.5 
to 15.1 per cent and bronchopleural fistula 
from 40.0 to 6.0 per cent within 25 years. 

Hemorrhage and other complications. Although 
hemorrhage occurred 4 times in the total 
series, in no case was it fatal. The 12 other 
complications not individually listed in 
Table VII include: peripheral thrombo- 
phlebitis, 4 instances; stitch abscess, 2; 
massive subcutaneous emphysema, 2; osteo- 
myelitis of rib, 1; brain abscess, 1; per- 
sistent mucus plugs, 1; and_ transient 
brachial plexus palsy with complete re- 
covery, 1. 


FACTORS PREDISPOSING TO COMPLICATIONS 
AFTER SURGERY 


There are, of course, many factors con- 
cerned with the incidence of postresectional 
complications, but those to be considered 
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TABLE VII.—POSTOPERATIVE COMPLICATIONS 


1937-1943 1944-1951 _Total__ 
No. Percent No. Percent No. Per cent 


No. of resections.... 35 100.0 130 100.0 165 100.0 
Complications 
Atelectasis........ 9 25.7 24 18.4 33 20.0 
Pneumonitis..... . 8 22.8 a4 6 | 7.3 
Bronchopleural 
15 428 11 8.5 26 15.8 
Empyema........ 19 54.3 12 92 31 188 
Hemorrhage...... 2 5.7 2 5 4 2.4 
3 86 9 69 12 7.3 
Total complicated 
operations........ 24 68.5 49 37.7 73 44.2 


here are ones in which the data appear 
particularly illuminating. 

Technique of resection. The primitive tech- 
nique of mass hilar ligation and suture led 
to a very high incidence of fistula and em- 
pyema as well as other complications. 
Among 24 resections by this method, 20 
were complicated (83.4 per cent) as opposed 
to 53 complicated cases (37.5 per cent) 
among 141 operations carried out by the 
modern anatomic dissection methods. 

Extent of the resection. Reference to Table 
VIII demonstrates that the incidence of 
postoperative complications varied very 
little among segmental resection, lobectomy, 
and lobectomy plus segmental. Surprisingly, 
total pneumonectomy showed a low compli- 
cation rate, but these were all cases with con- 
tracted lung, long standing disease, and a 
clear remaining lung. The oldest patient in 
this group was 76 years old! 

Age of the patient. When the incidence of 
complications was plotted against the age of 
the patient at the time of surgery there 
appeared to be no well defined trend until 
the seventh decade was reached. After the 
age of 60 there were 6 resections for bron- 
chiectasis and 4 were complicated cases. 

Sputum bacteriology. When certain organ- 
isms, including Hemophilus influenzae, 


TABLE VIII.—COMPLICATIONS AS RELATED TO 
EXTENT OF RESECTION 


No. of Complicated 
Resection resections No. Per cent 
Lobectomy or bilobectomy.......... 86 44 51.2 
Lobectomy plus segmental.......... 53 24 


li 
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TABLE IX.—AGE AS A FACTOR IN POSTRESEC- 
TIONAL COMPLICATIONS 


No. of Operations complicated 
Age in years operations No. Per cent 
9 4 44.5 
14 4 28.6 
165 73 44.2 


nonhemolytic streptococcus, and pneumo- 
cocci, were recovered in cultures of the 
preoperative sputum and bronchial smears 
the incidence of postoperative complica- 
tions in these cases appeared to be substan- 
tially higher. Table X shows the relative 
recovery of these organisms in complicated 
and noncomplicated cases. 

The remaining organisms isolated from 
the sputum and previously listed in Table 
V showed an incidence rather evenly dis- 
tributed between the uncomplicated and 
complicated groups. 

Bronchiectasis remaining after surgery. The 
existence of even small foci of bronchiectasis 
in the ipsilateral or contralateral lung after 
resection is associated with a definitely 
higher incidence of early postoperative com- 
plications as shown in Table XI. 

Such residual foci of disease are the source 
of infected postoperative secretions which 
may spread into other areas of the bronchial 
tree. They are also areas subject themselves 


TABLE X.—RELATION OF COMPLICATIONS AND 
SPUTUM BACTERIOLOGY 


—_—Preoperative cases__. 
Hemophilus Nonhemolytic 


influenzae streptococcus Pneumococcus 
Per cent Per cent Per cent 
Uncomplicated 
resections (92)....... 20.6 10.9 7.6 
Complicated 
resections (73)....... 46.5 30.1 13.7 


TABLE XI.—COMPLICATIONS AS RELATED TO RE- 
SIDUAL BRONCHIECTASIS 


No. of No. Per cent 
operations plicated plicated 
Bronchiectasis remaining 66 43 65.1 
No bronchiectasis , 
99 30 30.3 


to reinfection, and superimposed acute 
pneumonitis. 


HOSPITAL MORTALITY 


There were 4 hospital deaths among the 
138 patients subjected to 165 resectional 
procedures, giving an operative mortality 
rate of 2.4 per cent and a case fatality rate 
of 2.9 per cent. The fatal cases can be sum- 
marized briefly as follows: 

1. A 54 year old white male with exten- 
sive bilateral disease expired on the first 
day following a bilobectomy because of 
respiratory insufficiency. 

2. A 2 year old white male succumbed 
during an endotracheal aspiration on the 
first day after bilobectomy. The etiologic 
agent was a timothy grass inflorescence 
(Phleum pratense L.) a portion of which 
had migrated into the left lung. 

3. A 73 year old white male died on the 
third day after a right upper and middle 
lobectomy because of renal failure following 
upon a transfusion reaction. 

4. An 11 year old colored male expired on 
the operating table at the completion of a 
left lower lobectomy. He had previously 
survived a right middle and lower bilo- 
bectomy. Death was caused by anoxia pro- 
duced by obstructing bronchial secretions 
not properly evacuated by suction. 

The first death represented an error in the 
decision to accept the patient for surgery. 
The other 3 represented preventable deaths, 
an endoscopic failure, a laboratory error, 
and an anesthesia complication. 

There was no postoperative mortality in 
the segmental resection and total pneu- 
monectomy subgroups. 


LATE FOLLOW-UP RESULTS 


Data are available on 200 or 94.8 per 
cent of the 211 who left the hospital alive 
with or without surgery. The follow-up 
intervals range from 3 months to 15 years. 
Of the 200 reports 175 or 87.5 per cent are 
for periods of 1 year or longer. The data 
were collected when possible through the 
referring physician, supplemented by the 


a 


TABLE XII.—LATE RESULTS OF BRONCHIECTASIS 
IN 200 FOLLOW-UPS 


Non- 
Resected group resected group ——_Total__ 
Results No. Percent No. Percent No. Percent 
46 35.7 5 51 25.5 


Much improved.. 43 33.3 4 56 @ 25 
Moderately 


improved. . .... 25 194 16 226 41 20.5 
Unchanged... .. 11-85 2839.4 3919.5 
Worte........0+5 0 00 3 42 3 15 
34 15 211 19 
129 100.0 71 100.0 200 100.0 


patient’s return to thoracic clinic or private 
patient follow-up. When the physician’s 
report was not obtainable a printed ques- 
tionnaire was mailed to the patient for his 
personal evaluation, including notes about 
recent illness and any residual symptoms. 

The referring physician or the patient 
himself was asked to estimate the present 
condition or end result in the following 
terms: (1) well, (2) much improved, (3) 
mederately improved, (4) unchanged, (5) 
worse. The terms “‘somewhat improved” or 
“slightly improved” were avoided. 

Ninety-eight, or 49.0 per cent, of the 200 
reporting were classified as well or much im- 
proved, while 22 or 11.0 per cent were 
worse or had died after leaving the hospital. 

The effect of surgery on late results. The pres- 
ent status of the surgically treated and non- 
surgically treated groups is compared in 
Table XII. Two hundred of the original 215 
are available for this analysis. Of the 129 
patients surgically treated and available in 
follow-up 89 or 69.0 per cent were entirely 
well or much improved, as compared with 
only 9 or 12.7 per cent in the nonsurgical 
group. Eleven or 8.5 per cent of the 129 
surgical cases were unchanged or worse, 
whereas 31 or 43.6 per cent of the non- 
surgical cases were in these categories. 
These data provide most cogent reasons for 
resection of bronchiectatic lung tissue when- 
ever the operative risk appears to be a 
reasonable one. 

A more detailed study of the late results 
in the group which was not submitted to 
resectional therapy is provided in Table 
XIII. The status of 69 follow-ups is tabu- 
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TABLE XIII.—FURTHER ANALYSIS OF RESULTS IN 
69 NONSURGICAL CASES 


Disease Condition Refused 
—insufficient__ __unsuitable__  __treatment__ 

Results No. Percent No. Percent No. Percent 
Well or much 

improved...... 8 23.5 0 0.0 1 6.7 
Moderately 

improved...... 10 29.4 156 
Unchanged or 

WONG: 1338.2 8 40.0 8 53.3 
34 100.0 20 1000 15 100.0 


lated in groups according to the reasons 
for which surgery was either not advised or 
not carried out (see Table VI also). 

The ultimate prognosis of patients with 
bronchiectasis who are deemed unsatis- 
factory risks for ablation of the diseased 
tissue is seen to be extremely poor; 17 of 20 
cases in Category B were unchanged, worse, 
or dead. The best results in the nonsurgical 
group (Category A—disease insufficient) 
did not nearly approximate the results of 
surgery, which may indicate that some pa- 
tients in this category would have benefited 
by excisional therapy even though the 
lesions were of limited distribution and mild 
symptomatology. However, included in this 
group are several instances of complicating 
asthma and emphysema with their generally 
recognized poor prognosis. 

The effect of age on the late results. There 
were 17 patients in the surgically treated 
group who were 50 years of age or older 
at the time of operation, and for whom late 
follow-up data were available. Fourteen 
were improved or well, one unchanged and 
2 dead. Among 22 cases in the nonsurgical 
group above 50 years of age one was well, 6 


TABLE XIV.—THE EFFECT OF RESIDUAL DISEASE ON 
THE RESULTS OF SURGERY 


No disease Some disease 
—remaining__. __ Total__ 
Results No. Percent No. Percent No. Percent 
43 44.3 3 94 46 35.7 
Much improved... 28 28.9 15 468 43 33.3 
Moderately 
improved...... 19 19.6 6 18.7 25 19.4 
Unchanged...... 6 6.2 i 8.5 
ee 0 0.0 0 0.0 0 0.0 
1 10 a 9.4 4 3.1 
97 100.0 32 100.0 129 100.0 
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moderately improved, 10 unchanged or 
worse, and 5 dead. Seven of the 19 late 
deaths were in patients beyond the half- 
century mark. 

The effect of residual bronchiectasis on late 
results. Bronchiectasis remaining in some 
area after surgery has been shown to be 
prejudicial with respect to postoperative 
complications (see Table XI). That it has 
also influenced unfavorably the late results 
is demonstrated in Table XIV, which com- 
pares the late results in that group where 
resection of bronchiectatic tissue seemed to 
be complete with the group where disease 
was known to remain (usually, of course, in 
the contralateral lung). 

The necessity of a complete and accurate 
bronchographic localization before a surgi- 
cal program is instituted and an accurate 
knowledge of bronchovascular anatomy 
during dissection is emphasized by these 
comparative data. Even so, the end results 
in the cases with incomplete resections were 
definitely better than in the nonsurgical 
group. 

The relation of sinusitis to late results. Among 
the 129 surgically treated cases with avail- 
able follow-up data were 48 patients whose 
bronchiectasis was associated with proved 
sinusitis. Thirty-one or 64.6 per cent of this 
group were well or much improved as com- 
pared with 69.0 per cent for the entire 
surgically treated group (see Tables XII 
and XIV). Those cases associated with 
sinusitis seem therefore to have an equally 
good prognosis, whether or not special 
therapy was directed against the sinus 
disease before or after resection. 

Late fatalities. All of the 19 patients (4 
surgically and 15 non-surgically treated) 
who expired at some time after discharge 
from the hospital continued to have symp- 
toms of the disease until their demise. Three 
of the fatal cases, all from the nonsurgical 
group, died of causes not immediately 
related to the pulmonary process. Two 
committed suicide, and the third succumbed 
to gastric carcinoma. The two suicides il- 
lustrate the potentially deleterious effect of 


severe bronchiectasis on the patient’s per- 
sonality. 


SUMMARY 


1. Data are presented from a series of 215 
consecutive cases of proved bronchiectasis 
with particular reference to age at onset 
of the disease and at time of treatment, sex, 
race, recognized etiologic factors, chief 
symptoms, anatomic distribution of the 
disease by lobes and segments, and bac- 
teriology of the sputum. 

2. Methods used in clinical evaluation 
and the criteria for selection of patients 
undergoing surgery are described. 

3. Seventy-seven or 35.8 per cent of the 
215 patients were not submitted to resec- 
tional therapy for the reasons enumerated. 

4. One hundred and sixty-five pulmonary 
resections of various types were carried out 
upon the remaining 138 cases with 4 hos- 
pital deaths, an operative mortality of 2.4 
per cent and case mortality of 2.9 per cent. 

5. Postoperative complications are tabu- 
lated and possible causes analyzed. 

6. Late follow-up data are presented in 
200 of the original 211 hospital discharges. 

7. Certain factors influencing the prog- 
nosis of bronchiectasis are discussed. 

8. The superior end results in patients 
treated by resection as compared with non- 
surgical measures are clearly demonstrated. 
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MECHANICAL INTESTINAL OBSTRUCTIONS 


A Study of 1,252 Cases 


GRAFTON A. SMITH, M.D., JOHN F. PERRY, JR., M.D., and 
EARL G. YONEHIRO, M.D., Minneapolis, Minnesota 


SincE WANGENSTEEN’S REPORT Of the success- 
ful management of 3 patients with acute 
mechanical intestinal obstruction by gastro- 
duodenal suction in 1931 (6), there has been 
acontinued interest in the problems of bowel 
obstruction at this clinic. Periodic reports 
have emphasized our criteria for treatment 
and the results of management of this disease; 
however, over a decade has passed since the 
last over-all report. This communication is 
a review of the cases of mechanical intestinal 
obstruction seen at the University of Minne- 
sota Hospitals between January 1, 1942 and 
September 1, 1953. 


CLINICAL MATERIAL 


In each of the 1,252 cases of acute me- 
chanical intestinal obstruction that make up 
this report, the diagnosis had been made by 
history, physical examination, and radio- 
logic examination. In those who had been 
operated upon, the diagnosis was substan- 
tiated by the surgical findings. All patients 
classified as moribund on arrival died within 
6 hours, and in each of these the diagnosis 
was proved by postmortem examination. 

The following were excluded from this 
study: (a) patients with partial strictures of 
the colon but without proximal distention of 
bowel; (b) patients with external hernia in 
which only the omentum was found to be in- 
carcerated at operation; (c) patients with 
adynamic ileus or postoperative paralytic 
ileus; and (d) patients with mesenteric vas- 
cular occlusion. 


Dr. Smith is a Damon Runyon Research Fellow. 
Dr. Perry is a Trainee, National Cancer Institute, United 
States Public Health Service. 
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CAUSES OF OBSTRUCTION 


Obstructions were segregated as to the 
causative agent and classified in the manner 
described by Wangensteen (8). These data 
are given in Table I. In several cases it was 
found that more than one mechanism caused 
the obstruction and it could be classified into 
either one group or another. In these, the 
obstruction was included according to the 
primary cause. For example, if a volvulus 
had resulted because of adhesions then the 
obstruction was placed in the group caused 
by adhesions. Thus, 22 patients with vol- 
vulus, 5 patients with intussusception, and 1 
patient with internal hernia were classified 
according to the primary mechanism lead- 
ing to obstruction. 

The most common causes of obstruction 
were postoperative adhesions, primary and 
recurrent carcinoma of the bowel, and ex- 
ternal hernia. Small bowel obstruction was 
most commonly due to adhesions and ex- 
ternal hernia, and primary carcinoma was 
by far the most frequent cause of colic ob- 
struction. 


AGE AS RELATED TO THE CAUSE OF 
OBSTRUCTION 


Patients were from all age groups but the 
majority were middle aged or older. In fact, 
40 per cent of the entire group were over 60 
years old. In those older patients the com- 
mon obstructing lesions in order of frequency 
were postoperative adhesions, primary neo- 
plastic strictures, recurrent tumors with ex- 
ternal compression of the bowel, and exter- 
nal hernias. Though most patients were older, 
the group less than 1 year of age were sig- 
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TABLE I.—CAUSES OF MECHANICAL INTESTINAL 
OBSTRUCTION IN 1,252 CASES 


Small Large Per 


Type of obstruction bowel bowel Total No. cent 
Postoperative adhesion....... 287 21 308 24.6 
Neoplastic stricture.......... 25: «1473 208 16.6 
Compression neoplasm....... 69 66 135 10.8 
External hernia............. 117 13 130 10.4 
Operative complication. ..... 50 36 86 6.9 
Inflammatory adhesion....... 48 21 69 5.5 
Inflammatory stricture....... 29 18 47 3.8 
Imperforate anus............ 0 44 44 3.4 
9 33 42 3.4 
Intussusception”. ........... 31 4 35 2.8 
Congenital atresia........... 17 1 18 1.4 
Fecal 1 15 16 1.3 
ee 11 1 12 1.0 
Congenital bands............ 9 2 11 Ke] 
Meckel’s diverticulum........ 11 0 11 0.9 
Enternal hernia’. 8 0 8 0.6 
Meconium ileus............. 5 0 5 0.4 
3 0 3 0.2 
Miscellancous........0.0.0<000% 0 2 2 0.1 


«Twenty-two additional cases of volvulus secondary _pri- 
mary obstructing mechanism are 
8; congenital bands, 3; Meckel’s diverticulum, congenital 
2: postoperative complication, 6; and internal hernia, 1. 

bFive additional cases secondary to another primary | mechanism are 

‘luded 2; i y » 1; and 


Meckel’s diverticulum, 2. 
eOne additional case is listed as due to operative complication. 


nificantly represented as they contributed 
10.7 per cent of all obstructions. Here, as 
would be expected, the causes of obstruction 
were largely congenital. Imperforate anus 
and congenital megacolon were the most 
common but other causes that were signifi- 
cant were postoperative complications (re- 
current obstruction at the anastomosis and 
obstructions arising out of operative errors), 
intussusception, and congenital atresia in 
this order. It is worth noting that, even in 
the young, intestinal obstruction following 
previous abdominal surgery was found fre- 
quently as approximately 20 per cent of all 
obstructions among patients less than 10 
years old occurred during either the early or 
the late postoperative period. 


MORTALITY 


There were 157 deaths from all causes, a 
patient mortality rate of 14.5 per cent and a 
case mortality rate of 12.5 per cent (Table 
II). If only the patients who actually died 
from intestinal obstruction are considered 
after excluding 68 patients whose death was 


due to other, relatively unrelated, causes or 
who were moribund on admission (Table 
IV), the patient mortality rate and case 
mortality rate are reduced to 9 per cent and 
7.5 per cent respectively. Although the mor- 
tality rate from all causes was better during 
the last one-half of the time period it is 
striking to find there has been no reduction 
in the death rate due to obstruction per se 
(Table III). 

When the 68 patients whose death was 
not due to obstruction or who were mori- 
bund at the time of hospital admission are 
excluded, there remained 1,184 patients who 
arrived at the hospital at a stage of their 
disease when treatment could be admin- 
istered. Of this group, 63 patients with small 
bowel obstructions and 26 with large bowel 
obstructions died, a total of 89 deaths due to 
intestinal obstruction. The causes of death 
are given in Table V. Peritonitis, the most 
common cause, accounted for 53 per cent— 
29 in small bowel obstructions and 18 in 
large bowel obstructions. The second most 
common cause of death was pulmonary em- 
bolus (15 patients, 16.8 per cent). 


FACTORS INFLUENCING MORTALITY 


Cause of obstruction. As would be expected, 
the prognosis was related to the cause of the 
obstruction (Table II). Congenital atresia 
and volvulus of the small bowel had the 
highest mortality rates in the entire series. 
In addition, a high mortality rate was found 
in patients with obstruction caused by ma- 
lignant lesions, other congenital anomalies, 
and postoperative complications. Among 
these complex obstructions the mortality rate 
was 10.2 per cent, a figure considerably 
higher than the 5 per cent rate found among 
patients with obstruction from all other 
causes. 

Type of obstruction. When the cases are 
divided into simple or strangulating obstruc- 
tions, as can be seen from Table VI, the 
mortality rate of the various types of ob- 
struction are similar unless obstructions are 
complicated by gangrene or perforation. It 
is noteworthy that the chances for survival 


dal 
Re 
: 


Smith e¢ al.: MECHANICAL INTESTINAL OBSTRUCTION 653 


were as good among patients with strangu- 
lating obstructions treated before the stage 
of gangrene as among patients with simple 
obstructions. However, gangrene or perfo- 
ration of the obstructed bowel led toa 4 to 5 
fold increase in the death rate. 

Site of obstruction. Table VII shows that 
small bowel obstruction and large bowel oc- 
clusions were treated with similar mortality 
rates when the obstruction was uncompli- 
cated. However, either gangrene or perfora- 
tion in the large bowel caused a greater 
increase in death rate than similar complica- 
tions did in the small intestine, presumably 
due to the overwhelming peritoneal contam- 
ination which followed such lesions in the 
colon. 

Distention. Experimental evidence has 
shown that intestinal distention initiates 
changes of a lethal character in intestinal 
obstruction. To evaluate this effect clinically, 
the cases were divided on the basis of roent- 
genographic and surgical findings into 
groups with severe, moderate, and slight 
degree of intestinal distention. A correlation 
of the degree of distention with the final out- 
come in 1,184 cases showed that distention 
did potentiate the lethal character of ob- 
struction. Sixty-seven of 89 deaths or 75.3 
per cent were patients in whom intestinal 
distention had been of a severe degree (Table 
VIII). 

In addition, a review of internal obstruc- 
tions' showed that gangrene and _perfora- 
tion were common findings in patients with 
severe intestinal distention. Devitalized bow- 
el, either due to perforation or gangrene, 
was found 52 times (8.5 per cent) in 610 
cases with severe distention and only 20 
times (3.9 per cent) in 512 cases with lesser 
degrees of distention. Obviously, severe dis- 
tention entailed a greater risk for the patient 
since gangrene and perforation were major 
considerations when this condition existed. 

Of specific interest here was the finding 
that gangrene was correctly diagnosed in 58 
of 79 patients, a recognition rate of 73.4 per 


'There were 1,122 cases after excluding 130 patients with ob- 
struction caused by external hernia. 


TABLE If.—MORTALITY OF MECHANICAL INTES- 
TINAL OBSTRUCTIONS (1942-1953) 


Deter- 
Total minate Deaths re- 
Primary cause of No. of Total No. No. lated to 
obstruction cases of deaths cases obstruction 
Postoperative 

adhesions. ...... 308 29 296 17 
Neoplastic 

stricture’........ 208 29 196 17 
Compression neo- 

External hernia.... 130 9 130 9 
Operative com- 

plications. ...... 86 85 14 
Inflammatory 

adhesions. ...... 69 5 68 4 
Inflammatory 

stricture. ....... 47 2 45 0 
Imperforate anus... 44 10 36 2 
Sa 42 11 37 6 
Megacolon........ 41 6 38 3 
Intussusception.... 35 3 33 1 
Spastic ileus....... 21 0 21 0 
Congenital atresia*. 18 3 18 3 
Fecal impaction.... 16 0 16 0 
Gallstone ileus... .. 12 3 11 2 
Congenital bands.. 11 3 9 1 


Meckel’s divertic- 


Internal hernia. . . . 
Meconium ileus... . 


9 0 
7 0 
4 2 
0 
2 0 


Total No. of cases1252 157 (12.5%) 1184 89 (7.5%) 
Total No. of 
patients....... 1079® 157 (14.5%) 993 89 (9.0%) 
Deaths from all causes 
Mortality in all 
treated cases®..1231 137 (11.1%) 
Deaths in treated cases 
Sfrom causes related to 
intestinal obstruction 
Mortality in 
treated cases...1183 89 ( 7.5%) 
Mortality in non- 
moribund cases’1176 82 (_ 7.0%) 
— dditional deaths followed postoperative obstructions and are 
included in the operative complication group. 


bOne additional death following colostomy with closed loop obstruc- 
tion is included in the operative complication group. 

°Twenty-one cases were not treated; 19 patients moribund on arrival, 
1 patient with death shortly after arrival due to coronary thrombosis, 
and 1 patient in whom obstruction ly rel d 

4Seven additional cases were moribund and died shortly after under- 
taking treatment. 

eNine hundred forty patients had 1 obstruction—940 cases; 117 pa- 
tients had 2 obstructions—234 cases; 15 had 3 obstructions—45 cases; 
4 had 4 obstructions—16 cases; 2 patients had 5 obstructions—10 cases; 
1 patient had 7 obstructions—7 cases. 1,079 total patients had 1,252 
(cases) episodes of obstruction. 


cent. The recognition of gangrene depended 
on a correlation of all clinical findings for no 
one sign or symptom was diagnostic of this 
complication (Fig. 1). 

Age. The very young and very old patients 
tolerated intestinal obstruction poorly as 
shown in Table IX. Under 1 year of age 
15.2 per cent of the patients died and 10.1 


5 
Malrotation....... 3 
Miscellaneous..... 2 
: 


654 Surgery, Gynecology & Obstetrics + June 1955 


TABLE III.—MORTALITY OF ACUTE MECHANICAL 
OBSTRUCTIONS FOR TWO SUCCESSIVE TIME 
PERIODS, 1942 TO 1947 AND 1948 TO 1953, IN 1,252 


CASES 
Deaths related to 
—-Deaths from all causes__ obstruction 
No. of No.of Mortality No.of No.of Mortality 
Time periods cases deaths Percent cases deaths Per cent 


1942-1947. 568 80 141 526 40 7.6 
1948-1953. 684 77 11.3 655 49 7.5 
per cent of those over 60 years of age suc- 
cumbed. Seventy-four per cent of the 89 
deaths owing to obstruction were patients in 
these two age groups. 


TREATMENT OF OBSTRUCTION 


The results of treatment could be analyzed 
in 1,183 cases. All patients who died of 
causes not related to the hospital manage- 
ment of obstruction and 1 additional patient 
who refused other treatment after spontane- 
ous relief of his obstruction were excluded. 
It was only in this way, we thought, that the 
treatment of this disease syndrome could be 
evaluated effectively. Furthermore, on oc- 
casion, adults were considered separately 
from children less than 10 years of age be- 
cause of the dissimilar material comprising 
the two groups. Finally, the management of 
small bowel obstructions and large bowel 
obstructions were studied separately. The 
over-all results of treatment are shown in 
Figure 2. 

Several methods of management were used 
(5, 7,8). In all patients a gastric tube or long 
intestinal tube was passed as soon as intes- 


TABLE IV.—DEATHS DUE TO CAUSES NOT RELATA- 
BLE TO THE HOSPITAL MANAGEMENT OF OB- 
STRUCTION 


Cause of death 

Cause of death not related to obstruction 
Carcinomatosis 
Multiple congenital anomalies 
Fulminating ulcerative colitis and sepsis.......... 
Coronary thrombosis 
Late septicemia without peritonitis in infant 
Severe parkinsonism with inanition.............. 
Protracted diarrhea 


No. of cases 


tinal distention was found. Surgical decom- 
pression, when necessary, was carried out by 
aseptic decompressive suction enterotomy or 
by insertion of a long intestinal tube with 
the aid of a stylet during surgery. In appro- 
priate cases of large bowel obstruction, 
transverse colostomy was utilized. For res- 
toration of bowel continuity, the aseptic, 
closed, end-to-end anastomosis was utilized 
in all patients undergoing bowel resection 
except infants with congenital atresia of the 
bowel. For the latter condition an open 
anastomosis was done. Continuous gastro- 
intestinal suction was employed routinely in 
the early postoperative period. 


Small Bowel Obstruction 


Nonoperative management of obstruction. The 
lowest mortality rate was found in patients 
in whom decompression was the only mo- 
dality of treatment (Fig. 2). Actually, 6 of the 
9 patients in this group who died were in- 
fants who had developed recurrent obstruc- 
tion following repair of congenital atresia. 
In patients 10 years of age or older in whom 
a better result from suction treatment would 
be expected because standard bore gastro- 
intestinal tubes could be used, the mortality 
rate was negligible (Fig. 3). In patients 
treated by a trial of the long intestinal tube, 
decompression of the bowel was achieved 76 
per cent of the time. Finally, it is significant 
that 81 per cent of the obstructions treated 
by suction alone were diagnosed as due to 
postoperative adhesions. Obviously, here the 
delay of surgery occasioned by conservative 
treatment was justified. 

Delayed versus immediate surgical management 
of obstruction. This problem was evaluated in 
the 615 patients over 10 years of age, since 
obstruction during infancy and early child- 
hood were primarily treated by operation 
(Fig. 3). The mortality rate in patients treat- 
ed by a trial of conservative therapy who 
later required operation was not strikingly 
dissimilar from those treated by immediate 
surgery. 

If a trial of suction is proposed, the prob- 
lem of gangrene must be judged with studied 
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49 
18 
12 
6 
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Nes Rheumatic fever with endocarditis and myocardial 
Empyema of 1 
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care. In general, gangrene of the bowel was 
usually recognized and then treated prompt- 
ly. However, 16 of 447 patients treated by 
suction for a period of 24 hours or longer 
developed gangrene during suction therapy; 
2 of these lesions remained unrecognized and 
both patients succumbed. The remaining 14 
patients were operated upon after a period 
of delay and 2 of these patients died. There- 
fore, there was improper management due to 
the inability to recognize strangulation in 
3.6 per cent of cases treated by a trial of 
suction. In terms of mortality rate, this risk 
was less than 1 per cent. In patients operated 
upon without delay, there were 9 deaths 
among 41 patients with gangrenous bowel. 
This higher death rate in patients treated 
immediately by operation suggests that 
many patients of this group probably had 
advanced gangrene or that a somewhat long- 
er period spent in preoperative preparation 
including suction treatment was justified. 

Management of obstruction at operation. Surg- 
cry was employed in 79.6 per cent of all 
patients with small bowel obstruction and 
one-third of those operated upon required 
bowel resection. In patients who required 
resection of nongangrenous bowel for vari- 
ous reasons, the mortality rate was not re- 
markably greater than that of patients in 
whom resection was not required at the time 
of surgery. By and large, any added risk from 
resection is so small that it is unwarranted to 
return tothe abdomen any segment of bowel 
of questionable viability. It is certain that 
nonresection of bowel which proved to be 
nonviable would be accompanied by a much 
higher mortality rate. In fact, the only sur- 
vivors with unresected segments of gangre- 
nous bowel were 3 patients in whom a small 
area of gangrene caused by a Richter’s 
hernia was successfully treated by local in- 
version of the bowel wall. 


Large Bowel Obstruction 


Nonoperative management of obstruction. Al- 
though early operation was usually the pre- 
ferred treatment for colic obstructions, ap- 
proximately 1 out of 5 patients was managed 
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TABLE V.—DEATHS DUE TO CAUSES RELATED TO 
THE MANAGEMENT OF OBSTRUCTION 


Per cent 
Small Large Total of total 

Causes of death® bowel bowel No. deaths 
Postoperative peritonitis 

without previous 

peritonitis®............. 22 11 33 37.1 
Pulmonary embolus*...... 9 6 15 16.8 
Operatively treated but ob- 

struction not relieved". . . 5 1 6 6.8 
Unrecognized obstruction or 

Pneumonia and atelectasis’. 5 1 6 6.8 
Cerebrovascular accident. . 3 2 5 5.6 
Peritonitis already present 

atoperation®........... 3 2 5 5.6 
Cavdige 1 + 4.5 
4 0 4 4.5 
Cardiac failure........... 2 0 2 22 
Electrolyte imbalance... .. 1 0 1 1.1 
1 0 1 1.1 
63 26 89 100 


*Ten of these patients had peritonitis at the time of surgical treatment 
and the causes of death are included as: peritonitis already present at 
operation, 4; cardiac arrest, 2; pneumonia and atelectasis, 1; pulmonary 
embolus, 1; and operatively treated but obstruction not relieved, 1. 

bOf special interest here were: 9 patients who developed recurrent 
obstruction after surgery for obstruction; 3 patients with resection in the 
face of distension; and 2 patients with nonviable bowel unrecognized 
at surgery. 

eTwo patients had delay by long tube prior to surgery which may 
have been a contributing factor. 

dThese patients developed recurrent obstruction following surgery. 

eOne death due to unrecognized gangrene, treated with gastric suc- 
tion. Four patients had unrecognized gangrene. 

{One death due to aspiration at operation. 

One patient had a delay by long tube. 

bDied under pentothal-curare anesthesia. 


without surgery. This special group com- 
prised of partial obstructions such as mega- 
colon, imperforate anus with genital fistulas, 
fecal impactions, and stomal obstructions 
following colostomy closure or colorectal 
anastomosis were treated successfully by pas- 
sage of a proctoscope or a rectal tube for the 
relief of distention. In addition, this treat- 
ment was successfully utilized in 15 patients 
with sigmoid volvulus. 

Management of obstruction at operation. Colic 
obstruction presented special problems in 


TABLE VI.—THE RELATIONSHIP BETWEEN VARIOUS 
TYPES OF OBSTRUCTION AND THE MORTALITY 


RATE 
No. of No.of Mortality 


Type of obstruction cases deaths rate, per cent 
Simple 
Nonperforated............... 884 53 S39 
Strangulating 
Nongangrenous.............. 204 9 4.4 


656 Surgery, Gynecology ¢ Obstetrics - June 1955 


Non - Gangrene 


lt 65% 


Leukocytosis 
> 10,000 


Decreased 
Bowel 
sounds 


Ditterenta 


8% 
> 80% PMN 33% 


rebound 45% 
23. 1% 


43% 


Temperature 
>100 °F 


Oo 10 20 30 40 50 60 70 80 90 100 
Percent 


Fic. 1. A comparison of the clinical findings in simple 
and gangrenous obstructions. 


operative management. Although strangula- 
tion was uncommon, the lesions leading to 
obstruction, especially neoplastic strictures, 
frequently required resection. However, as 
primary resection in the face of severe dis- 
tention carried a great risk, a more conserv- 
ative approach to the problem was com- 
monly utilized. Thus, as shown in Figure 2, 
alarge number of obstructions were managed 
by means of methods other than primary 
resection. 

There were 268 patients in whom the 
bowel was not resected at the time of sur- 
gery. The type of operative procedure was 
varied but most commonly transverse colos- 
tomy was employed. One hundred and 
ninety-six adults and 27 children with large 
bowel obstruction were treated by this meth- 


TABLE VII.—THE RELATIONSHIP BETWEEN THE 
SITE OF OBSTRUCTION AND THE MORTALITY 
RATE IN 1,184 CASES 


——Small bowel___._ —Large bowel__—. 
Type of No. of Deaths No. of Deaths 
obstruction cases No. Percent cases No. Percent 
Nongangrene... 643 45 a 445 17 4.0 
Gangrene...... 258 13 5 365 
Perforation..... 7 1 14.3 10 4 40.0 
ks 716 63 8.8 468 26 5.6 


od with mortality rates of 4.5 and 7.4 per 
cent, respectively. In 37 patients, correction 
of the obstructing lesion itself was achieved 
without recourse to resection and only 1 
death occurred in this group. These obstruc- 
tions, as expected, were due to adhesions, 
extraluminal tumors, and other extramural 
lesions. Six patients were treated by cecos- 
tomy for relief of distention with 1 death 
(16.2 per cent). A small bowel enterostomy 
and an ileostomy were utilized one time and 
each was followed by death. The low over- 
all mortality rate in adult patients with large 
bowel obstruction treated by operation with- 
out resection was largely due to the frequent 
utilization of simple transverse colostomy for 
relief of distention. However, in infants and 
children, the mortality rate of primary re- 
section for large bowel obstruction (4 per 
cent) was lower than that of colostomy (7.4 
per cent). 

Similarly, in all patients when large bowel 
obstructions with only slight-to-moderate 
degrees of intestinal distention were treated 
by primary resection the mortality rate was 
less than 3 per cent. However, left colic re- 
section in the face of severe distention for 
simple obstructions was not rewarding, as 
2 of 9 patients treated by primary resection 
for left-sided colic cancers causing severe 
distention died, a mortality rate of 22.2 per 
cent. Death in both cases was directly re- 
lated to primary resection. Finally, 53 right 
colic obstructions due to neoplastic strictures 
(46) or volvulus (7) were treated by primary 
resection. The over-all mortality rate here 
was 9.4 per cent. 

The grave prognosis associated with gan- 
grene or perforation in the colon fully justi- 
fied the policy of early operation in large 
bowel obstructions. Primary resection was. 
tolerated well in obstructions of the right 
colon and also, in obstructions of the left 
colon in the presence of a slight-to-moderate 
degree of intestinal distention. Left colic ob- 
structions with severe distention of the 
greater length of the colon were managed 
best by the simple expedient of transverse 
colostomy. 
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COMMENTS 

When a comparison is made between these 
results and those for the preceding decade 
from this clinic, it would appear that the 
mortality rate of obstruction has continued 
to decline. In the previous reports of Dennis 
(1,2) and of Wangensteen and associates (9) 
which included only patients with clinical 
acute obstruction of the intestine the mortal- 
ity rates related to obstruction were approxi- 
mately 14 and 15 per cent for the small and 
large bowel, respectively. If only cases with 
severe distention from the current study are 
considered, a comparable over-all mortality 
rate of 10.9 per cent is obtained. This, a 
reasonable approximation, suggests an im- 
provement in the results of management of 
this disease. 

In view of the current advances in anti- 
biotic therapy and recent animal experi- 
ments showing the protective nature of anti- 
biotics in induced strangulating obstructions, 
our cases were studied for 2 consecutive time 
periods, 1942 to 1948 and 1948 to 1953. The 
over-all mortality rate was reduced in the 
later period. It might reasonably be expect- 
ed, therefore, that the mortality rate due to 
obstruction also would have been better. 
This expectation failed of accomplishment 
essentially for the following reasons: 

1. During the 1948 to 1953 period, a bold 
effort was made to perform primary resec- 
tions for acute obstructions of the left colon, 
in the presence of great intestinal distention. 
Two deaths in the colonic obstruction group 
were directly traceable to this circumstance. 
No deaths attributable to resection in the 
face of distention occurred in the 1942 to 
1947 period. 

2. In the later period, there were 7 pa- 
tients who were moribund on admission but 
who were nevertheless operated upon, the 
patient in each instance dying before com- 
pletion of surgery or shortly thereafter. Sur- 
gical treatment had not been extended to 
moribund patients in the same measure dur- 
ing the earlier study period. 

3. Whereas there were only 3 patients with 
congenital intestinal atresia in the first group, 
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Fic. 2. The results of management in patients with 
acute mechanical intestinal obstruction. 


there were 15 in the later period. The mor- 
tality in this group of patients is still very 
high. 

Obviously if these three factors had not 
been operative, the mortality rate in the 
later period from causes directly attributable 
to intestinal obstruction would have been 
approximately 6.0 per cent. Although the 
material studied suggests that there was some 
improvement in mortality rates during the 
later 5 years and 8 months, we are unable 
to ascertain that antibiotics had played a 
role in this apparent improvement. 

Patients with obstructions complicated by 
gangrene or perforation accounted for only 
a small percentage of all obstructions, but in 


TABLE VIII.—THE RELATIONSHIP BETWEEN THE 
DEGREE OF DISTENTION ASSOCIATED WITH 
OBSTRUCTION AND THE MORTALITY RATE IN 
1,184 CASES 

Moderate to slight 
——Severe distention___ 


Type of No. of Deaths No. of Deaths 
obstruction cases No. Percent cases No. Per cent 
Nongrangrene.. 565 48 8.5 523 14 2.7 
Gangrene...... 36 38.9 43 8 18.6 
Perforation..... 14 5 367 3 0 0.0 
615 67 10.9 569 22 3.9 


20.6 % 
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TABLE IX.—THE MORTALITY RATE AS RELATED TO 
THE AGE OF THE PATIENT IN 1,184 CASES 


No.of No. of Mortality 


Age in years cases deaths rate, per cent 
118 18 15.2 

137 $4 


this group the mortality rates were highest. 
Usually these complications are recognized 
and treated without delay. However, because 
a definite diagnosis cannot be made in some 
patients who have vascular impairment of 
the bowel, all patients with any signs or 
symptoms suggesting a strangulation ob- 
struction should be operated upon. Conserv- 
ative decompressive therapy is reserved for 
those patients who have no clinical findings 
suggestive of strangulation obstruction. Since 
perforation is most common in the severely 
distended large bowel, early exploration is 
mandatory in these cases. 

Another group significantly represented 
among those who succumbed were patients 
of advanced age. Subnormal blood volumes 
encountered frequently in older patients re- 
quire an accurate evaluation and repletion of 
any existing deficiency. Further, the avoid- 
ance of complicating infections, especially 
aspiration pneumonia which may attend the 
vomiting of obstruction, is imperative be- 
cause of decreased tolerance of this age 
group for infections. Especially important 
for the aged patient is routine daily weight 
determinations in the preoperative and post- 
operative periods. This information, coupled: 
with intake-output data, served as a more 
accurate method of assessment of hydration. 
These figures correlated with blood chemis- 
try values are utilized to determine the fluid 
and electrolyte needs of the individual pa- 
tient. Finally, coexisting diseases which ac- 
company advanced age must be recognized 
and treated. With proper attention to these 
problems in the aged, the prognosis for sur- 
vival may be expected to improve. 

Likewise, the mortality rate accountable 
to obstruction is elevated in the group of 


patients less than 1 year of age. The need 


for a more uniformly successful method of 
intestinal anastomosis, especially in infants 
with congenital atresia, is evident from many 
recent reports suggesting varying approaches 
to this problem. In our experience anasto- 
motic obstruction rather than adhesions was 
the greater factor leading to recurrent ob- 
struction in patients with congenital atresia. 
Better understanding of fluid and electro- 
lyte problems attending intestinal obstruc- 
tion in the young, technical improvements in 
pediatric surgery, and administration of 
anesthesia by those with special training and 
interest in this problem should decrease the 
number of deaths in infants with obstruc- 
tion. The recent suggestion of Gross that 
surgeons who operate on infants should di- 
rect their preoperative and postoperative 
management as well seems rational. 

Suggestions for treatment. A 12 hour trial of 
intestinal suction is warranted in small bowel 
obstructions without signs of strangulation. 
When active peristalsis is present the chances 
for decompression are greatly improved. On 
the other hand, the atonic bowel of late 
mechanical obstructions usually thwarts all 
nonoperative attempts at decompression and 
patients in this category are best operated 
upon soon after adequate supportive ther- 
apy. Patients treated by suction are re-eval- 
uated at the end of a 12 hour period by 
roentgen examination of the abdomen. If 
there has been a significant reduction in the 
degree of distention and clinical improve- 
ment is progressive, suction is continued. 
However, the development of any signs or 
symptoms suggesting strangulation obstruc- 
tion or failure to relieve distention are indi- 
cations for interruption of suction treatment 
by surgery. 

Rapid intubation of the small bowel using 
the flexible stylet with controllable tip (5, 8) 
offers the surgeon some control of the time 
required for passage of the tube as well as 
placement of the catheter into the jejunum 
at the time of initial intubation. 

Distention is managed at operation by 
passage of the tube through the bowel with 
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the stylet or by aseptic decompressive enter- 
otomy. The application of the stylet as a 
guide for rapid, small bowel intubation at 
the time of operation has now been used suc- 
cessfully in over 50 patients. When passage 
of the tube is convenient this is the method 
of choice for operative decompression of the 
bowel. 

Enterostomy continues to have a very 
limited place for decompression in patients 
nearing the moribund state, and in patients 
with early postoperative distention proximal 
to a colic anastomosis. The latter group is 
best managed by an emergency cecostomy 
or appendicostomy. However, by and large, 
patients in whom surgery is indicated are 
better managed by primary relief of the ob- 
structive mechanism and operative decom- 
pression for the relief of distention. 

Strangulated obstructions require imme- 
diate operations with the intent of primary 
resection of nonviable bowel. Likewise, re- 
luctance to resect questionably viable bowel 
is not warranted since in operatively treated 
patients with nongangrenous bowel the mor- 
tality rate is not dissimilar in those with 
bowel resection and those in whom the bowel 
was not resected. The risk involved in not 
removing bowel of impaired viability is much 
greater than that of primary resection. 

Although large bowel distention can be re- 
lieved by suction therapy or other nonoper- 
ative methods of decompression occasional- 
ly, the treatment of large bowel obstruction 
is primarily surgical. Primary resection can 
usually be carried out in patients with large 
bowel obstruction, if the degree of intestinal 
distention is not severe. On the other hand, 
severe colic distention contraindicates pri- 
mary resection. Under these circumstances, 
decompression is achieved by temporary co- 
lostomy of the transverse colon. (This is done 
without exploration of the remainder of the 
abdomen unless there are signs suggesting 
strangulation.) If operation under general 
anesthesia appears too hazardous, colostomy 
is carried out under local anesthesia. 

Obstructing lesions of the right colon with 
colic distention are best managed by aseptic 
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Fic. 3. The results of delayed versus early surgical 
treatment of small bowel obstruction in patients over 10 
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Surgery with Deloy 


decompression of the distended small bowel 
followed by resection and primary anasto- 
mosis of the small bowel to the colon beyond 
the site of obstruction. Distention following 
resection should be avoided by placing a 
vent proximal to the anastomosis. The long 
tube is very useful in this circumstance. 

In young patients, experience here and 
elsewhere indicates that primary resection 
for colic obstructions is better tolerated than 
is colostomy and later resection of the ob- 
structive mechanism. 

Reports of the protective influence of anti- 
biotics in animals deserve special considera- 
tion in view of the occurrence of peritonitis 
in 33 patients following surgical treatment. 
There is no doubt that the problems of ob- 
struction would not be so great if the bac- 
terial flora of the bowel could be greatly 
reduced. Neomycin appears to be the best 
bowel antiseptic available today. Poth has 
previously recommended the use of neomy- 
cin in the treatment of obstruction. The 
routine use of the gastrointestinal suction to 
control postoperative distention is definitely 
helpful, but the addition of antibiotics be- 
fore surgery and for several days afterward 
may prove of some value in reducing the 
roles of postoperative peritonitis. Asuggested 
antibiotic regimen is as follows: 

1. Prophylactic penicillin and streptomy- 
cin should be given to all patients with 
intestinal obstruction. 


2Patients treated by decompression only or surgery without 
delay had a trial of suction decompression therapy for a period 
of 24 hours or longer. 
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2. Neomycin should be injected through 
the long tube, after decompression of proxi- 
mal bowel but before intestinal resection. 

3. Neomycin in an isotonic solution may 
be added to the irrigating solutions used to 
clear intestinal tubes. Such a solution used 
every 1 or 2 hours in the postoperative 
period, with intermittent interruption of suc- 
tion, would maintain a better and more con- 
tinuous concentration of this drug within 
the bowel. 

Finally, the occurrence of lethal pulmo- 
nary emboli in 15 patients with obstruction 
suggests anticoagulant therapy may be in 
order after prolonged bouts of distention. 
Absolute bed rest during the course of suc- 
tion decompression should be avoided, es- 
pecially in elderly patients. Actually, am- 
bulation appears to aid the descent of the 
intestinal catheter. 


SUMMARY 


A report of experiences in the manage- 
ment of 1,252 cases of acute intestinal ob- 
struction is presented. 

The over-all mortality rate was 12.5 per 
cent. The mortality rate accountable to ob- 
struction was 7.5 per cent. 

In treated patients, the prognosis was less 
favorable in those with small bowel obstruc- 
tion than in those with large bowel obstruc- 
tion apparently because of the more frequent 


occurrence of gangrene among obstructions 
of the small bowel. 

The major factors which adversely in- 
fluenced survival were gangrene, perfora- 
tion of the bowel, severe intestinal disten- 
tion, and extreme youth or extreme age of 
the patient. 

The results of treatment are summarized 
and recommendations for management sug- 
gested. 


REFERENCES 


1. Dennis, C. Treatment of large bowel obstruction— 
transverse colostomy—incidence of incompetency of 
ileocecal valve. Surgery, 1944, 15: 713. 

2. Dennis, C., and Brown, S. P. Treatment of small 
bowel obstruction. Surgery, 1943, 13: 94. 

3. Gross, R. E. The Surgery of Infancy and Child- 
hood; its Principles and Techniques. Philadelphia: 
W. B. Saunders Co., 1953. 

4. Porn, E. J. Intestinal antisepsis; present status in 
surgical conditions. West. J. Surg., 1952, 60: 205. 

5. Smiru, G. A. A study of intestinal intubation using a 
flexible stylet with controllable tip. Surgery, 1952, 
32: 17. 

6. WAnNGENSTEEN, O. H. Early diagnosis of acute intes- 
tinal obstruction with comments on pathology and 
treatment with report of successful decompression of 
three cases of mechanical bowel obstruction by nasal 
catheter suction siphonage. West. J. Surg., 1932, 
40: 1. 

7. Idem. New operative techniques in the management 
of bowel obstruction. Surg. Gyn. Obst., 1942, 75: 
675. 

8. Idem. Intestinal Obstructions. 3rd ed. Springfield, 
Ill.: Charles C Thomas, in press. 

9. WaAnNGENSTEEN, O. H., Rea, C. E., Smiru, B. A., and 
Scuwyzer, H. C. Experiences with employment of 
suction in the treatment of acute intestinal obstruc- 
tion; a reiteration of the indications, contra-indica- 
tions, and limitations of the method. Surg. Gyn. 
Obst., 1939, 68: 851. 


on 
. 


PROGNOSIS OF BREAST CANCER FOR PREGNANT 


AND NURSING WOMEN 


Analysis of 1,413 Cases 


THOMAS TAYLOR WHITE, M.D., Seattle, Washington 


‘THERE IS WIDESPREAD BELIEF among physi- 
cians that women with breast carcinoma 
related to pregnancy will meet a very early 
demise, yet a number of patients with this 
relationship have been cured. The basis for 
this view is a recent analysis of 1,375 case 
reports from the world literature including 
22 cases collected by the author (20). A 
further analysis of published material and 
of 38 new cases from 4 Seattle hospitals has 
added support to this contention. In addi- 
tion, this study illustrates clearly that the 
patient with breast carcinoma complicated 
by pregnancy, and no axillary metastases, 
has a survival rate comparable to that 
found in uncomplicated series of breast 
carcinomas. 


INCIDENCE 


It is easy to understand why such an 
erroneous belief is prevalent when the 
rarity of the problem is pointed out. During 
a recent survey at 3 Seattle hospitals, there 
were only 25 patients with breast carcinoma 
complicated by pregnancy during a period 
when 1,547 breast carcinomas were seen, as 
well as 76,675 deliveries, and 379,954 ad- 
missions. That this is typical is easily 
demonstrated from the collected series. 
Thirty authors had reported on the inci- 
dence of pregnancy complicating breast 
carcinoma by the end of 1953 (19, 20). 
These 1,236 cases are illustrated together 
with the former and present series to give 
an incidence of 1,296 cases (2.8 per cent) of 

From The Doctors, Providence, and Swedish Hospitals and 
The Tumor Institute of the Swedish Hospital, Seattle, and the 


Department of Surgery, University of Washington School of 


45,881 breast carcinomas (Table I). A 
further study of 3 eastern United States 
hospitals, 3 Seattle hospitals, and a 
hospital at Geneva, Switzerland shows a 
rate of 3 cases of breast carcinomas per 
10,000 pregnancies as indicated in Table 
II. Only 10 authors have reported over 
30 instances of this coincidence." 


ANALYSIS OF COLLECTED SERIES 


Most students of breast carcinoma who 
have studied the effect of pregnancy on 
this disease believe that pregnancy occur- 
ring subsequent to treatment for breast 
carcinoma does not affect the tumor as 
adversely as that occurring coincidently 
with pregnancy or nursing, if at all. A gross 
study of 1,091 case reports, including the 
author’s series and every case which could 
be found in the world literature, regardless 
of source, would seem to confirm this point 
of view (Fig. 1). The number of survivals 
in the coincident group may surprise many 
physicians: 13.8 per cent 5 year and 8.5 per 
cent 10 year survivals among 822 cases in 
the series. When these reports are broken 
down into those patients with and without 
axillary metastases, there is about three 
times as good a survival rate among the 
latter group as among the former. Of 407 
patients without axillary metastases (pa- 
tients in whom no statement was made in 
this regard were included in the non-meta- 
static group), 21.5 per cent survived 5 years 
and 18.2 per cent for 10 years, while of 369 

1Adair (270) incomplete report, Harrington (243), Westberg 
(224), Taylor and Meltzer (92), White (60), Geschickter (58), 


Bromeis (56), Kilgore (49), McDonald (42), Haagensen and 
Stout (36). 
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TABLE I.—CASES OF PREGNANCY OR NURSING 
FOUND IN SERIES OF BREAST CANCERS 


Coincident 

carcinoma Pregnancy 
and occurring 

pregnancy after 


Source Cases or nursing treatment Total 


Collected series 
(1850-1953) (17) 
New York City 
Roosevelt Hospital (18) 987 5 6 
University Hospital (16) 190 2 1 
Bellevue Hospital (16) 127 5 3 
Seattle 
The Doctors Hospital . 257 4 
Providence Hospital. . 347 5 
Tumor Institute 403 12 
943 16 


783 


42627 734* 232 1236 


*The 270 cases by Adair are reported incompletely. 


with axillary spread 6.7 per cent survived 
for 5 and 5.1 per cent for 10 years. 

On the other hand, the patients who 
were treated entirely prior to pregnancy 
survive as would be expected without the 
complication of pregnancy. Of 269 cases 
collected, 59 per cent of the patients sur- 
vived for 5 years and 47 per cent for 10 
(Fig. 1). The difference in survival rate 
between the patients with metastases and 
without is not great, with 64.6 per cent of 
the nonmetastatic patients surviving 5 
years and 51 per cent for 10, while 43.8 per 
cent of those with spread survived 5 years 
and 34.6 per cent for 10. 


AUTHOR’S GROUP 


When 40 of the author’s cases seen in 
1948 or before were reviewed, the survival 
rate of the patients treated during preg- 
nancy or nursing was found to be much 
higher than in the collected series (Fig. 2). 
Eight of 11 patients without axillary spread 
(72.8 per cent) lived 5 years after therapy 
during pregnancy or nursing, and 3 sur- 
vived 10 or more years (26.3 per cent). The 
patients in the metastatic group had not 
changed, with 1 of 16 patients (6.3 per 
cent) surviving 5 years and none for 10. 
Eight and 7 patients with spread of disease, 
of 9 treated prior to pregnancy, survived 5 
and 10 years (Fig. 3). One of 4 patients with 
metastases survived 5 years. The results 


TABLE II.—INCIDENCE OF BREAST CARCINOMA 
AMONG PREGNANT WOMEN 


Breast 

Pregnancies carcinomas 
Bellevue Hospital, New York, (16) 

January 1, 1933 to May 31, 1950.. 
Geneva, Switzerland 1907 to 1939 (11) 
Elizabeth Steele Magee Hospital, 

Pittsburgh, Pennsylvania (14) 
Presbyterian Hospital, New York 


37,790 7 
41,094 2 


45,000 4 


37,740 

The Doctors Hospital, Seattle, October 
1945 to July 1954 

Providence Hospital, Seattle, 1944 to 


16,855 
23,372 


36,448 16 
238,299 74 


Represents roughly, 3 cases of breast carcinoma per 10,000 
pregnancies, 


were so much better in the group treated 
during pregnancy and nursing than in the 
over-all group that figures from 2 recent 
series were obtained and compared with the 
author’s group. 


COMPARISON OF AUTHOR’S GROUP WITH 
RECENT SERIES 


Astriking parallelism was noticed between 
the series of Harrington (8, 9), Westberg, 
and the present collection (Figs. 2 and 3). 
In all 3 series the majority of patients with- 
out metastases treated during pregnancy 
or lactation survived 5 years or more (Har- 
rington, 64.5 per cent, Westberg, 63.3 per 
cent, White, 72.8 per cent), and considera- 
bly more patients survived 10 years in Har- 
rington’s (54.6 per cent) and Westberg’s 
(55.2 per cent) series than the author’s 
(26.3 per cent) (Fig. 2). In the group of 
patients with metastases there were uniformly 
poor results with 8.9, 7.3, and 6.3 per cent 
5 year survivals reported by Harrington, 
Westberg, and the author, while 10 year 
survivals were 5.4, 7.3 per cent, and none. 

The group of patients who had been 
treated prior to pregnancy were reviewed 
again for comparison (Fig. 3). When 
axillary spread was not present there were 
98.5, 95.8, and 89 per cent 5 year survivals 
reported by Harrington, Westberg, and the 
author, respectively, with 92.3, 75.3, and 
78 per cent 10 year survivals. When axillary 
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metastases were noted to be present, there 
were 64.1, 49.1, and 25 per cent 5 year 
survivals, 50, 22.4 per cent, and no 10 year 
survivals. The number of cases present in 
each series is indicated at the top of each 
column in the chart. 

Two examples of good results are indi- 
cated as follows: 


Case 1. Mrs. M. K., Roosevelt Hospital 13402, 33 
years old, had a radical mastectomy performed by 
David Weeks, on February 26, 1942, for duct cell 
carcinoma of the breast without axillary metastases, 
while she was 4%4 months pregnant. The patient 
delivered normally and showed no evidence of 
disease in February 1954. 


This patient falls into the “‘categorically 
inoperable” group of Haagensen and Stout 
(6), but has probably been cured. Reports 
of a number of cases similar to this have 
caused Haagensen to withdraw his original 
opinion that all such patients are inopera- 
ble (5). 


Case 2. Mrs. H. W., Roosevelt Hospital B14753, 33 
years old, had a radical mastectomy performed on 
March 4, 1922 by George Brewer for carcinoma of 
the breast without axillary modes and had 2 babies 
subsequently. The patient was without evidence of 
metastases in February 1954. 


This patient falls into the group which 
Haagensen, Harrington, and others believe 
to be comparable to the breast carcinoma 
patient without this complication. 

The problem seems to lie with the group 
in which the physician must make a decision 
as to treatment during pregnancy or lacta- 
tion. A study of possible causes for poor re- 
sults during this period would be of some 
interest. 


REASONS FOR POOR RESULTS SEEN IN THE 
PAST IN THE PREGNANT AND LACTATING 
GROUP OF PATIENTS 


Advanced stage of disease. If the comparison 
of the 3 recent series is carried further, it is 
noted that in all of these series the patients 
treated during pregnancy or nursing are 
predominantly those with metastases: 103 of 
136 in Harrington’s collection, 102 of 130 
in Westberg’s analysis, and 16 of 27 in the 


407 369 195 4 269 No. of Cases 


SYR. 


% SURVIVALS 


No Axil, No axill. Axil All 
metas. metes. metas. metas. 
CA DURING PREG. OR LACTATION BREAST CA PRIOR TO PREG. 


Fic. 1. Analysis of collected series. 


author’s group (Fig. 2). A study of the re- 
view series suggests that this is probably true 
of the entire collection, yet, because of the 
numerous incomplete sources from which 
the material had to be obtained, cases in 
which no clear indication as to presence or 
absence of metastases was given were classi- 
fied as nonmetastatic. 

Confusion of carcinoma with overlying redness 
with inflammation. A further indication of the 
advanced stage at which the pregnant or 
nursing patient arrives in the surgeon’s 
care is the high proportion of patients in 
whom a carcinoma with overlying redness 
is confused with inflammation: 53 of 822 
cases collected. A number of patients, in- 
cluding 2 of the author’s series, had incision 
and drainage without biopsy before carci- 
noma was recognized. An example of this 
was a patient recently seen in Seattle (7): 


Case 3. Mrs. G. P., 33 years old, was first seen by a 
physician in August 1951, shortly after delivery of her 
first child. She complained of a lump in her breast 
which she said had been present during the latter 
part of her pregnancy and had persisted. She thought 
this to be part of the normal sequence of events of 
pregnancy, but wished to be reassured, and wanted to 
know whether she should become pregnant again. 
The physician assured her that the lump was nothing 
and that further pregnancy would be all right. She 
promptly went through a second pregnancy with 
the same physician in attendance. In the latter part 
of the pregnancy the same breast became reddened 
and indurated. Two weeks following normal delivery 
she had incision and drainage of this breast by a 
second physician. The mass persisted. The patient 
went to a third physician who noted material growing 
out of the incision which he removed for biopsy. 
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Horrington Westberg White Horrington Westberg White 


33 26 " 102 16 No. of Coses 


5 YR. SURVIVORS 


10 YR. SURVIVORS 


% SURVIVALS 


NO METASTASES METASTASES 


Fic. 2. Comparison between series of Harrington, 
Westberg, and author of patients operated upon after 
pregnancy started. 


This physician performed a palliative mastectomy for 
breast carcinoma with metastases in July 1952, 11 
months after she had first complained to a physician 
of a mass. The patient died 9 months later of general- 
ized metastases. 


Delay in treatment. Westberg studied paral- 
lel groups of women with breast carcinoma 
complicated and uncomplicated by preg- 
nancy. The average woman reported her 
tumor to the physician 2 months later if she 
was pregnant or nursing than if she were 
not. After recognizing the mass, the doctor 
delayed an average of 1 month longer in 
treatment of a patient who was pregnant or 
nursing than in one without these complica- 
tions. In an earlier analysis (20) the doctor 
was found to have delayed an average of 3.1 
months between first examination and 
therapy. Both doctor and patient often 
thought that the mass was a normal sequel 
to pregnancy or nursing. 


TRIMESTER OF PREGNANCY OR NURSING 


An analysis of 335 patients with regard to 
trimester of pregnancy or nursing has been 
reported in another communication (20). 
It was found that of 80 patients in the first 
trimester of pregnancy, 16.3 per cent sur- 
vived for 5 years and 7.5 per cent for 10 (Fig. 
4); of 50 patients in the second trimester, 8 
per cent lived 5 years and 6 per cent for 10; 
of 62 in the third trimester, 9.7 per cent 


survived for 5 years and 6.5 per cent for 10; 
while of 143 seen during nursing, 16.1 per 
cent survived for 5 years and 5.6 per cent 
for 10 years. Although no clear conclusion 
can be drawn from this study, the poorest 
results in the second and third trimesters 
suggest that there was some tendency to 
treat less promptly or adequately than in 
early pregnancy or in the nursing period. 


ABORTION 


Only Adair, of those authors with a 
large experience with this sequence, has 
believed that interruption of pregnancy 
would benefit patients with breast car- 
cinoma, while Westberg and Harrington 
have not made any definite conclusions. 
Their combined experience included 88 
cases in which abortion was a factor. The 
author believes that abortion seems to have 
no favorable influence. Seventy-eight fur- 
ther case histories in which abortion was a 
factor were analyzed. There was an average 
survival period of 30.6 months in a group of 
24 patients who were pregnant at the time 
carcinoma was found with 7 survivors of 5 
years and 1 survivor of 10 years. Of 54 pa- 
tients who became pregnant subsequent to 
treatment of the tumor, 9 survived for 5 
years and 2 for 10 years, with an average 
survival period of 48.2 months. The same 
78 patients were analyzed relative to 


% SURVIVALS 


NO METASTASES METASTASES 


Fic. 3. Comparison between same series as in Figure 2 
of patients operated upon prior to pregnancy. 
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metastases found at the time of treatment. 
Forty-five patients without metastases sur- 
vived an average of 62.9 months with 10 
survivors of 5 years and 3 survivors of 10 
years. Thirty-three patients with metastases 
survived an average of 26.3 months. 

The average age of 783 patients from the 
series was 35.8 years. 


DISCUSSION 


It is quite clear now that a patient who is 
pregnant or nursing with breast carcinoma 
without axillary metastases and who is 
treated under such circumstances has a 
chance of survival (63.3 to 72.8 per cent for 
5 years, 26.3 to 55.2 per cent for 10 years) 
approaching that of a patient with uncom- 
plicated breast carcinoma. The collected 
series includes all cases reported regardless 
of author or stage. Even crude results indi- 
cate a 13.4 per cent 5 year and 8.5 per cent 
10 year survival rate of all patients, whereas 
21.5 per cent of the nonmetastatic patients 
survive 5 years and 18 per cent for 10. It 
appears that the majority of cases reported 
in the past were advanced at the time of 
treatment or that inordinate delay took 
place before treatment was instituted. Pa- 
tients with metastases in the pregnant or 
lactating group have an unusually poor 
prognosis. Less delay in treatment will 
probably mean more cures. In the presence 
of breast inflammations, occurring during 
pregnancy or nursing, about which there 
is any question of diagnosis, prompt biopsies 
should be made. Masses found to be carci- 
noma should be treated as radically as any 
other carcinoma with as hopeful a prog- 
nosis. From the total standpoint the carci- 
noma should be treated with no more 
hazard than in the nonpregnant patient. 

On the other hand, the survival rate 
among patients who become pregnant fol- 
lowing treatment of breast carcinoma is 
comparable to that found among patients 
without this complication. The patient 
with breast carcinoma without evidence of 
spread should be allowed to have further 


pregnancies without fear of materially ag- « 


80 50 62 143 822 No. of Cases 


YR. 


% SURVIVALS 


I WHOLE 
TRIMESTER LACT. GROUP 


Fic. 4. Analysis with reference to trimester of preg- 
nancy or nursing. 


gravating the course of disease. Those pa- 
tients with metastases should probably be 
advised not to have pregnancies in the 
future. 

A study of material available at this time 
does not suggest any benefit from abortion 
obtainable on the course of breast carci- 
noma. 

The engorged condition of the breast 
during pregnancy and nursing undoubtedly 
conceals many breast masses. The patient in 
Case 1 and another similar case in the 
author’s series were operated upon during 
the fourth month of pregnancy with no 
evidence of recurrence after 10 years or 
longer. Patients may find such masses more 
readily than the doctor and should be 
urged to report such findings, because pa- 
tients treated during pregnancy or nursing 
for breast cancer can be cured. 


CONCLUSIONS 


1. There is a low incidence of breast 
carcinoma complicated by pregnancy: 3 
breast carcinomas per 10,000 pregnancies, 
2.8 per cent of breast carcinomas are as- 
sociated with pregnancy. 

2. The survival rate of women operated 
upon for carcinoma of the breast who be- 
come pregnant later is generally agreed to 
be comparable to that found in patients 
with uncomplicated breast carcinoma. 


| 
777 7 
—— | 


666 Surgery, Gynecology ¢> Obstetrics + June 1955 


3. The survival rate for women treated 
for breast carcinoma during pregnancy or 
nursing is comparable to that of women 
with uncomplicated breast cancer if there 
are no metastases, but much worse if there 
is evidence of spread. A large number of the 
former group are cured. 

4. There appears to be more delay in 
therapy, and there are more advanced 
cases found among the pregnant or nursing 
women than the women in the general 
group. 

5. No evidence can be found to show 
benefit from abortion in this series of patients. 
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ACUTE LEFT COLON OBSTRUCTION WITH SPECIAL 
REFERENCE TO CECOSTOMY VERSUS TRANSVERSOSTOMY 


AUBRE DE L. MAYNARD, B.S., M.D., F.A.C.S., and 


ROBERT TURELL, B.S., M.D., F.A.C.S., New York, New York 


A PERUSAL Of the current surgical literature, 
as well as discussion with surgeons of other 
hospitals, reveals, on the one hand, a de- 
cided agreement that acute blockage of the 
colon demands emergent surgical treatment, 
and, on the other hand, a disagreement as to 
whether cecostomy or colostomy is the oper- 
ative procedure of choice. This is well illus- 
trated by two very recent reports that ema- 
nated from different hospitals in our commu- 
nity. One surgeon advocated tube cecos- 
tomy, while others advocated transverse 
colostomy. Such and other divergencies of 
opinion have prompted our present studies. 

In our experience acute blockage of the 
colon was caused by carcinoma in over 85 
per cent of the cases. In the remainder, 
volvulus, diverticulitis, stricture caused 
by venereal lymphogranuloma in adults, and 
intussusception and congenital anomalies in 
juvenile patients were the causes of the acute 
colonic obstruction. At the Harlem Hospital 
the ratio of obstruction of the colon to that 
of the small bowel is approximately 1 to 6. 
Our incidence of mortality in ward patients 
was over 10 per cent, while that of private 
patients was about 5 per cent. 


CLINICAL PICTURE 


The history as obtained from most of our 
patients with acute colonic obstruction 
caused by cancer usually conveyed the im- 
pression that the onset was unheralded. 
However, careful interrogation elicited an 
antecedent existence of intermittent sharp or 
dull pain in the abdomen, varying degrees of 
intermittent bouts of distention, infrequent 
episodes of bleeding via the anus, and con- 

From the Surgical Service of the Harlem Hospital, New York. 
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stipation, sometimes alternating with diar- 
rhea. The last symptom, in our experience, 
has been almost pathognomonic of a ma- 
lignant process in the sigmoid. All of the 
foregoing symptoms were at times so mild in 
character that they failed to impress either 
the patient or the family physician. 

The reason for the mildness or lack of 
symptomatology in cancer of the colon until 
the lesion reaches an advanced stage before 
the patients become aware of their trouble 
has been studied by Gius. Inspection of 20 
unselected specimens of carcinoma of the 
colon showed gross thickening of the circular 
muscle layer and the longitudinal tinea. This 
thickness was significantly pronounced in the 
proximal gut and increased in size as the 
neoplasm was approached. There was also 
some increase in the thickness of the intestinal 
musculature distal to the growth. Microscop- 
ically, the muscle layers were increased in 
thickness. The cytoplasm of the individual 
muscle cells was increased and was paler- 
staining than the cytoplasm of normal cells, 
and appeared vacuolated; the nuclei were 
elongated, larger than normal, hyperchro- 
matic, and spaced at greater intervals. There 
were no indications that either edema or 
cellular infiltration was responsible for these 
changes. 

In cancer of the colon with stenosis, the 
muscular thickening was particularly pro- 
nounced proximal to the new growth. The 
degree or the extent of the thickening of the 
muscular coat was apparently related to the 
duration and degree of the stenosis, and 
seemed to be the result of the increased work 
demanded of it. The obstructive effects of 
the stenosis may well be offset by the in- 
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creased propulsion power of the wall of the 
colon. This compensatory mechanism may 
delay the onset and certainly the recognition 
of important symptoms for a considerable 
time. 

Distention was usually a significant, but 
not always an early sign of mechanical 
blockage and was of enormous proportions 
in some cases. Although the cecum may be 
located far away from the obstructing lesion, 
because of its great intraluminal diameter, it 
is subjected to gradual, but tremendous 
intraluminal pressure, causing dilation tothe 
point of bursting. When the ileocecal valve 
is competent, a closed-loop type of colonic 
obstruction is created. However, when the 
ileocecal valve is incompetent, colonic con- 
tents regurgitate into the small bowel, pro- 
ducing a clinical picture of small bowel ob- 
struction which occurred in over 15 per cent 
of our cases. 

In obstructing cancer, radiography usual- 
ly, but not always, determined the degree of 
distention. A survey or scout (plain) film of 
the abdomen usually outlined well the 
transverse and particularly the vertically 
placed peripheral loops of the large intes- 
tine. On the other hand, in 11 cases of 
volvulus of the sigmoid, the radiographic 
signs, namely the “‘bird’s bill,” the ‘‘ace of 
spades,” or the C-shaped distended closed 
loop conformity, were in the main incon- 
clusive. 

Although we are mindful of the possible 
occasional deleterious effects of barium 
enemas, we nevertheless employ emergency 
barium roentgen-ray examination under low 
pressure, particularly under fluoroscopic con- 
trol, whenever the abdominal survey film is 
inconclusive. The roentgen-ray barium 
studies invariably localized, and infrequently 
identified, the obstructing lesion. Inciden- 
tally, in 3 instances the barium enema 
reduced an intussusception, confirming 
Ravitch’s observations. 

Endoscopy preceded by digital rectal 
examination was so helpful in 5 of our 
patients with low malignant obstructing 
lesions, as well as those with volvulus, that 


sigmoidoscopy has become almost a routine 
procedure with us. 

Vomiting was usually absent for several 
days after the onset of even pronounced 
distention, indicating that this is a rather 
late symptom in the presence of a competent 
ileocecal valve. In the absence of such 
competence, as was already noted, signs of 
small bowel obstruction developed, and 
sometimes early. Therefore, it has been our 
procedural policy to institute nasogastric 
suction by means of a long indwelling in- 
testinal tube on admission of the patient to 
the hospital to determine the character of 
the gastric contents. If it is not stercorous, 
it may be presumed that there is no small 
gut obstruction, but if the gastric contents 
are fecal in odor or character, the diagnostic 
difficulties are compounded. In most of our 
cases vomiting appeared to have been reflex 
in origin possibly from peritoneal irritation. 
Vomiting, on the other hand, has been 
pronounced and serious in the presence of 
strangulating obstruction. 

Dehydration has been observed in a 
significant number of our patients. It should 
be added that, as in obstruction of the small 
bowel, dehydration plus distention was re- 
sponsible for early death in colonic ob- 
struction. 

Biochemical changes in colonic obstruc- 
tion have received scant attention. Grahame 
found that the chemical changes in‘ the 
blood occurring in 40 consecutive patients 
with acute obstruction of the colon caused 
by cancer depend on the presence or ab- 
sence of distention of the small intestine and 
associated vomiting. Lowered plasma vol- 
ume due chiefly to the lack of albumin and 
water was observed in acute colonic block 
uncomplicated by marked small intestinal 
distention and vomiting. However, in the 
presence of concomitant small bowel disten- 
tion, a lowered plasma volume, great loss of 
chloride and albumin, and an elevated 
level of plasma potassium were discernible. 
Grahame believes that elevated nonprotein 
nitrogen and potassium in acute obstruction 
of the large bowel with concomitant disten- 


a 
AS 
5 
4, 


Maynard and Turell: ACUTE LEFT COLON OBSTRUCTION 669 


tion of the small intestine suggest that renal 
failure may play a significant role in the 
deaths of these patients. We have made simi- 
lar observations in a study of 10 of our 
patients. 

Volvulus of the sigmoid, in contradistinc- 
tion to other obstructing lesions, ushered in 
with suddenness and presented a clinical 
picture akin to that of strangulated obstruc- 
tion of the small intestine. The main symp- 
toms and signs were severe and excruciating 
pain, persistent vomiting, extreme abdomi- 
nal tenderness with a significant distention, 
and tachycardia. Progression of the condi- 
tion produced a systemic picture of mild to 
moderate to severe shock. The roentgeno- 
graphic signs have already been alluded to. 


TREATMENT 


With the exception of volvulus, the pa- 
tient with mechanical blockage of the large 
bowel, particularly that produced by a 
malignant process, has in reality two distinct 
and serious simultaneous conditions. The 
acute one demands immediate, life-saving 
relief of the intraluminal pressure and dis- 
tention through a diverting vent, while the 
underlying morbid process calls for defini- 
tive eradication at the earliest propitious 
time. Each condition must be evaluated 
properly and expeditiously. The objective 
of a diverting vent, particularly in cancer, 
is effective decompression and not defunc- 
tionalization of the colon. It is almost 
generally agreed that the aim of decompres- 
sion is: (1) relief and eventual elimination 
of distention with reduction of the intra- 
luminal pressure, (2) restoration of the 
blood supply of the gut to normal, (3) the 
promotion of healing of any ulceration, and 
(4) the preparation of the bowel to with- 
stand ultimate resection of the underlying 
lesion with re-establishment of continuity 
if or wherever possible (Brindley). How- 
ever, a controversy exists concerning the 
merits and demerits of operative procedures 
that aim to accomplish the decompressive 
measures, namely, cecostomy versus colos- 
tomy. Here it should be noted that a uni- 


form terminology is very essential. When 
referring to cecostomy, one should clearly 
designate whether a tube or exteriorizing 
type is meant, and when referring to colos- 
tomy, one should state whether the bowel 
is partially or completely transected, with 
or without separation of the stomas. Paren- 
thetically, complete transection of the bowel 
is seldom performed for purposes of de- 
compression, but this procedure is impera- 
tive for defunctionalization of the colon. 
To test the decompressive effectiveness of 
the tube cecostomy, of the exteriorizing 
cecostomy, and that of the right transverse 
rod colostomy (without complete transec- 
tion of the bowel), we have performed each 
procedure in groups of 6 private patients. 
Private patients were chosen because all 
details of this study have been carried out 
by ourselves. Our studies revealed practical- 
ly no difference in the decompressive effi- 
ciency between a well performed transverse 
rod colostomy (without complete transec- 
tion of the gut) and a well performed 
exteriorizing cecostomy. In 5 instances, 
either operative procedure effectively re- 
lieved the gaseous distention satisfactorily 
within 36 to 48 hours, while in the sixth 
cases of both techniques, this desired end 
was noticeable after about 72 hours. Two 
patients in each of these two groups passed 
stool via the rectum about 4 days post- 
operatively. Also, our biochemical studies 
failed to show chemical disequilibrium of 
fluids or electrolytes, as a result of loss of 
fluids from cecostomy. In this respect, 
cecostomy was in no wise different from a 
right transversostomy. On the other hand, 
the decompressive effects of tube cecostomy 
ranged from average to poor. In 3 of 
these patients, in spite of vigorous irriga- 
tions, marked distention of the colon con- 
tinued for over 5 days after operation. 
The results of this personally conducted 
small study were compared and contrasted 
with those following some 30 routinely per- 
formed exteriorizing cecostomies and a simi- 
lar number of right transverse colostomies 
without complete transection of the bowel; 
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these operations were performed primarily 
by residents under the supervision of. staff 
surgeons. Here also, an insignificant differ- 
ence between the decompressive effective- 
ness of the two operative procedures was 
noted, confirming the results of our special 
investigation. Furthermore, the over-all 
morbidity and, more importantly, the mor- 
tality from cecostomy was lower than that 
following transverse colostomy by over 50 
per cent, which is contrary to the experience 
of some surgeons, but partially in agreement 
with that of others. Parenthetically, both 
studies revealed that the final outcome of 
operative intervention depended primarily 
on the ability of the surgeon to make an 
early diagnosis and on the prompt institu- 
tion of effective supportive and definitive 
surgical treatment without abdominal ex- 
ploration. 

Having established to our satisfaction 
that there is practically no difference in the 
decompressive effects of the two operative 
procedures under discussion, we proceeded 
to investigate other facets of this problem. 
Since most, if not all, of the service cases 
are performed by residents, we studied the 
comparative ease with which each tech- 
nique can be performed. We found that 
when the cecum was free (not bound down 
by adhesions to the retroperitoneal space or 
the lateral parietal peritoneum by virtue of 
antecedent disease, but a cecum which 
could be easily mobilized by incising the 
lateral parietal peritoneum), the perform- 
ance of an exteriorizing cecostomy was as 
easy or easier than that of a right transverse 
colostomy. In the presence of huge disten- 
tion, the mobile portion of the right trans- 
verse colon was dangerously difficult to 
handle. A fairly large transverse or horizon- 
tal incision was sometimes required in order 
to deliver such a distended loop to the 
exterior. All in all, the operation in the 
hands of residents was more difficult to per- 
form than cecostomy. After a lapse of several 
days following complete decompression, ex- 
cessive protrusion of the bowel was evident 
on numerous occasions. We also have 


personal knowledge of 2 instances of per- 
forations of the cecum that occurred either 
during the process of handling and delivery 
of the right half of the transverse colon or 
soon after the termination of the trans- 
versostomies. A third instance of cecal per- 
foration appeared to have been overlooked 
by the operating surgeon at the time of 
construction of the colostomy. These 3 fatal 
perforations of the cecum might have been 
avoided, and certainly recognized, had a 
cecostomy instead of a colostomy been 
planned. By performing a cecostomy, the 
surgeon is afforded an excellent opportunity 
to observe, in all cases, the head of the most 
vulnerable part of the obstructed colon, as 
well as a part of the ileum in many in- 
stances. As a result of this procedural 
policy, an unsuspected early volvulus of the 
cecum was detected in 1 instance at the 
time of cecostomy, in addition to an ob- 
structing cancer of the sigmoid. 

The incidence of consequential infection 
of wounds was equal in both series, namely, 
2 following each operation. The incidence 
of minor wound infection was somewhat 
greater after cecostomy, but this was of no 
clinical consequence or import. 

Finally, in 6 cases of obstruction caused 
by cancer high in the ascending colon and 2 
of the splenic flexure, the presence of right 
transversostomies caused considerable tech- 
nical difficulty in the adequate resection of 
the tumor-bearing segment of the bowel 
with the corresponding areas of lymphatic 
drainage as well as in effecting anastomoses 
without tension. These difficulties have not 
been encountered in the cecostomized pa- 
tients, as this type of vent does not interfere 
with the resection of the bowel. 

In 5 patients, as already alluded to, the 
obstructing malignant lesion was situated 
low in the rectosigmoid. The lesion was 
palpated digitally and its caudadmost aspect 
was visualized endoscopically. In each 
case it was possible to insinuate a No. 24F. 
rectal tube past the obstructing segment 
of the bowel with relief of distention. In 
each instance the tube was left in situ for 
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complete decompression of the bowel. It is 
our present belief that these may have been 
instances of obstruction caused by in- 
vaginated mucous membrane or by in- 
spissated fecal material that blocked, in 
valve-like fashion, the cephalad opening of 
a perhaps incompletely obstructing cancer. 
‘These experiences have mandated us to 
perform endoscopy whenever possible and 
to attempt decompression by this route 
without, however, persisting in this pro- 
cedure should undue resistance to the pas- 
sage of the rubber tube be encountered, as 
conceivably perforation may follow such a 
blind procedure. ‘These endoscopic maneu- 
vers should be performed only by a skillful 
and experienced sigmoidoscopist (please see 
volvulus later in the text). 

Our limited attempts with decompression 
through suction drainage by means of in- 
tubation with tubes (Miller-Abbott, Cantor) 
were: (1) unsatisfactory in that no or imper- 
ceptible decompression was accomplished, 
and (2) dangerous because suction drainage 
caused undue delay of effective surgical de- 
compression. ‘This was also true in some of 
our patients who presented a clinical picture 
of small bowel obstruction. (In 4 patients 
small bowel obstruction caused by an 
obstructing cancer in the right colon, in the 
presence of an apparently incompetent 
ileocecal valve, was decompressed by a com- 
bination of cecostomy and suction through 
a long indwelling intestinal rubber tube.) 

As a result of the foregoing studies and 
clinical experience, we now perform an 
exteriorizing type of cecostomy for acute 
mechanical obstruction of the colon caused 
by cancer whenever the bowel contents 
consist primarily of gas and of liquid ma- 
terial. On the other hand, in the presence of 
solid feces or residual barium following a 
diagnostic barium meal, as detected on 
radiography, we perform a right transvers- 
ostomy with or without complete transec- 
tion of the gut for decompression of the 
colon in acute exacerbation of chronic or 
recurrent obstruction. The removal of solid 
stool is said to be facilitated through the 
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latter procedure. This operation is also per- 
formed in a high lying cecum or when local 
infection or sepsis accompanies carcinoma. 

Since most of the patients with serious 
acute lesions procrastinate all day and enter 
the hospital in the evening or after mid- 
night, we established a procedural, but 
flexible policy (allowing the surgeon suffi- 
cient latitude) for the guidance of the resi- 
dents and lower echelon attending staff 
who are the first to see the patients. Im- 
mediately upon admission to the hospital 
of a patient with a suspected obstructing 
lesion in the colon, a routine physical ex- 
amination is carried out and is followed by 
the introduction into the stomach of a long 
intestinal tube through the nasopharynx. 
An intravenous infusion of normal saline (or 
0.5 per cent solution of sodium chloride) in 
5 per cent of dextrose or levulose solution is 
started, to which a broad-spectrum anti- 
biotic may be added; at the same time 
blood is secured for typing and crossmatch- 
ing. The operating room staff is alerted and 
a member of the attending staff is notified. 
A scout roentgenogram of the abdomen is 
obtained and, occasionally, is followed by 
sigmoidoscopy (particularly when a malig- 
nant lesion is palpated on digital rectal 
examination or when volvulus is suspected) 
and by a small barium enema. The pa- 
tient’s abdomen is shaved, cleansed with 
soap and water, and covered with a sterile 
towel. 

Parenteral fluids with extracellular elec- 
trolytes (sodium and chloride) are con- 
tinued after operation, primarily because of 
the existent dehydration. An average of 
3,000 cubic centimeters of fluids is given 
during a 24 hour period. Because of the 
severe malnutrition and the consequent pro- 
tein depletion in some patients, we initially 
give 500 to 1,000 cubic centimeters of 
blood and continue giving blood and par- 
enteral proteins until the anemia and hypo- 
proteinemia of these patients are corrected. 
Occasionally, there is an immediate need 
for the administration of the intracellular 
ion potassium. 
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Antibiotics are given on the basis of 
experimental evidence that in strangulating 
intestinal obstruction with viable bowel, the 
invasion of the bowel wall by bacteria pres- 
ent within the lumen of the bowel will be 
halted. 

Exploration. The abdomen is very rarely 
explored, as in our experience the most 
gentle manual exploration of the large dis- 
tended gut may cause excessive and lethal 
transudation of the septic intestinal con- 
tents into the free peritoneal cavity, or even 
frank perforation with resultant fatal peri- 
tonitis. However, when the clinical picture 
is puzzling and the laboratory aids are in- 
conclusive, limited exploration is practiced, 
particularly with a view to establishing the 
existence of a poorly defined volvulus. 
Exploration is also carried out in the pres- 
ence of free gas in the peritoneal cavity as 
detected in the preoperative scout roentgen- 
ogram of the abdomen, in the presence of 
distention simultaneously in both the small 
and large bowels, and in the presence of 
sanguineous fluid in the peritoneal cavity, 
suggesting the presence of strangulating 
obstruction. 

Exteriorizing cecostomy. ‘This procedure is 
performed through a McBurney or right 
rectus muscle splitting incision under in- 
filtration, inhalation, or spinal anesthesia or 
sodium pentothal and curare. The type of 
anesthesia to be employed is decided upon 
jointly by the surgeon and the anesthetist. 
If the cecum is not freely mobile, the lateral 
reflection of the peritoneum is incised so 
as to mobilize the cecum freely for ade- 
quate exteriorization through the wound 
without tearing. Usually about 6 to 10 
centimeters of the cecum is delivered gently 
above the skin and held in place by the 
gloved hand of the first or second assistant 
or with the aid of two Babcock forceps. 
From this point on, one of two maneuvers is 
utilized: 

1. Gauze is placed around the cecum to 
prevent contamination, a large gauge 
needle attached to a syringe is thrust into 
the interior of the cecum and gas is gradual- 


ly sucked out. After a few minutes the local 
distention and tenseness of the cecum are 
perceptibly diminished, permitting easy 
handling of the gut. With the needle in 
situ, a purse-string of No. 000 chromic cat- 
gut suture or fine silk or cotton is introduced 
into the cecal wall, the needle is removed, 
the needle puncture or opening is enlarged, 
a large Pezzer catheter is introduced into 
the lumen of the bowel and the purse-string 
suture is tied. This is reinforced by a second 
similar purse-string suture introduced about 
0.5 to 1 centimeter away from the first one, 
and inverted. The wound is left packed as 
before decompression of the cecum or may 
be repacked if intestinal spillage has oc- 
curred. Suction of bowel through the tube is 
begun after the patient is returned to the 
ward. After a wait of several days, the tube 
is removed and the cecal opening is en- 
larged. 

2. The fascia is approximated loosely 
about the protruding portion of the cecum 
with No. 0 chromic catgut and the subcutan- 
eous portion of the wound is packed with 
gauze. The cecum is decompressed in the 
manner just described. The gauze packing is 
removed and the serosal wall of the cecum is 
anchored to the lateral edges of fascia with 
No. 000 chromic catgut or fine silk suture on 
an atraumatic needle to prevent retraction. 
The wound is lightly packed with gauze 
separating skin and subcutaneous tissues 
from exposed bowel, and suction is begun 
as already described. More recently we have 
employed the Huntclamp which prevents the 
exteriorized cecum from retracting and at 
the same time allows the insertion of a cathe- 
ter through its central ring for prompt de- 
compression. 

When a colostomy is decided upon, a loop 
of the right side of the transverse colon is 
freed from the omentum and is delivered into 
the wound through either a horizontal or, 
preferably, a transverse incision, preferably 
through the musculature lateral to the rec- 
tus muscle and is supported by a glass rod 
introduced through the mesentery in order 
to avoid pressure against the colon with 
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consequent necrosis. The wound is closed in 
layers loosely about the exteriorized segment 
of the bowel except for the skin. ‘The subcu- 
taneous space is loosely packed with vaselin- 
ized gauze. Care is taken to detach the omen- 
tum from the colon, thus securing better mo- 
bilization, and to avoid injury to the middle 
colic vessels, as well as torsion of the gut dur- 
ing the process of exteriorization which can be 
lethal. The colon is opened either immediate- 
ly as in the case of cecostomy or about 24 
hours after the operation along a tinea. This 
opening is enlarged within the ensuing 36 to 
48 hours in order to prevent edema of the 
bowel wall. On occasion the exteriorized 
bowel is cut transversely over the rod to ef- 
fect separation of the cut ends of the bowel 
for complete diversion of the fecal stream. In 
our experience the latter maneuver is seldom 
necessary as a preliminary step to resection 
of the disease-bearing segment of the colon. 

The obstructing malignant lesion is usual- 
ly removed and colonic continuity is re- 
established after a wait of about a fortnight. 

Volvulus of the sigmoid presents a differ- 
ent therapeutic problem; proximal decom- 
pression of any type is contraindicated. Sig- 
moidal volvulus with partial obstruction, but 
without vascular damage (usually of more 
than 180 degrees) was decompressed with the 
aid of a rectal tube through a sigmoidoscope 
in 8 patients. This is a temporary procedure 
that tides the patient over for a subsequent 
intestinal resection. It was particularly life- 
saving for 2 debilitated or otherwise poor risk 
patients. Recurrence of volvulus within 5 
weeks following endoscopic detorsion took 
place in 3 patients. This incidence of recur- 
rence nevertheless compares favorably with 
the known incidence of recurrence occurring 
after detorsion performed at laparotomy. 
The technique of intubation is rather sim- 
ple (4). The endoscope is passed via the rec- 
tum to the area showing spiral folds which is 
the site of the torsion. The mucosa may be 
blue and congested. After visualization of 
the lumen of the bowel, utilizing gentle in- 
sufflation if necessary, an attempt is made to 
insert a well lubricated soft rubber rectal 


tube into the lumen past the point of ob- 
struction. If the tube is passed successfully, 
the patient experiences prompt relief by vir- 
tue of the evacuation of flatus and watery 
feces, and detorsion takes place. The endo- 
scope is then removed and the tube is an- 
chored to the perianal skin by means of ad- 
hesive tape and maintained in situ for several 
days during which time the patient is ob- 
served closely. Endoscopy and intubation 
are not temporized with in the presence of 
suspected circulatory changes of the colon 
or strangulation with or without gangrene. 

Under favorable conditions, endoscopic 
intubation or intra-abdominal detorsion was 
followed within a fortnight by an elective re- 
section of the redundant segment of the bow- 
el with immediate open end-to-end anasto- 
mosis. In 2 cases of infarction and impending 
gangrene of the involved segment of the 
colon, exteriorization of the loops as a dou- 
ble-barrelled colostomy with immediate re- 
section of the bowel was performed. 

Acute obstruction caused by diverticulitis 
was treated in 7 cases by right transverse 
colostomy with complete transection of the 
gut for complete diversion of the fecal stream. 
Resection of the diverticular process with 
immediate open end-to-end anastomosis was 
performed after a wait of a period of from 1 
to 3 months. Recently, we have come to 
question the validity of our own policy. 
Three patients with obstruction of the sig- 
moid which was believed to be due to cancer 
but which actually was caused by diverticu- 
litis as determined histologically had been 
treated by the construction of an exterioriz- 
ing cecostomy followed by resection of the 
obstructing segment of the bowel with im- 
mediate open end-to-end anastomosis after a 
wait of only from 12 to 15 days. All 3 patients 
made an uneventful recovery. More experi- 
ence will be needed to evaluate this phase of 
this condition. 

Acute obstruction produced by diaphrag- 
matic or tubular strictures of the colon or 
rectum that are caused by venereal lympho- 
granuloma is treated by the immediate con- 
struction of a right transversostomy instead 
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of the hitherto advocated sigmoid colostomy. 
This in turn is followed by definitive therapy 
and in turn by closure of the colostomy (5), 
thus eliminating the obstructing stricture or 
the stricture-bearing segment of the bowel. 
Since the adoption of this policy, in 4 in- 
stances epidermoid carcinoma in grossly be- 
nign appearing strictures was found on histo- 
pathologic examination of the excised tissue. 
This revelation makes microscopic examina- 
tion of this lesion mandatory and points up 
the dangerous shortcomings of such measures 
as dilatation or simple sigmoid colostomy. 


SUMMARY AND CONCLUSIONS 


Our studies of acute mechanical obstruc- 
tion of the left side of the colon caused by 
cancer are reported in detail. Allusion is also 
made to acute colonic obstruction caused by 
some nonmalignant lesions, such as divertic- 
ulitis, stricture of the rectum caused by 
venereal lymphogranuloma, and volvulus. 

We have found the decompressive effec- 
tiveness and the morbidity following the ex- 
teriorizing type of cecostomy and transverse 
colostomy (without complete transection of 
the bowel) to be about the same. Hence our 
belief that either surgical procedure is an 
acceptable operation. However, our obser- 
vations lead us to believe that, in the hands 
of residents and the casual operator, cecos- 
tomy is a simpler procedure to perform, that 
the mortality is lower, and that in the pres- 
ence of huge distention the construction of a 
transverse colostomy may offer considerable 


difficulty even to the experienced surgeon. 
We also think it desirable to observe the 
caput coli in order to detect promptly the 
occurrence of rupture or volvulus of the 
cecum, which may go unnoticed for some 
time after the performance of a colostomy, 
Sometimes, transverse colostomy, unlike ce- 
costomy, may interfere with the adequate re- 
section of lesions about the splenic flexure or 
descending colon with their corresponding 
areas of lymphatic drainage and the subse- 
quent anastomosis of the resected ends of the 
bowel without tension. 

For the reasons just outlined, we prefer an 
exteriorization type of cecostomy without ex- 
ploration to transverse colostomy for decom- 
pression of obstructed left colons caused by 
cancer whenever the bowel contents consist 
primarily of gas and liquid material. 

Other forms of decompression have also 
been discussed briefly. Recent changes in the 
treatment of diverticulitis, volvulus, and 
rectal stricture caused by venereal lympho- 
granuloma are discussed briefly. 
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UNUSUAL MANIFESTATIONS OF 


‘TYPERPARATHYROIDISM 


ON GOLDMAN, M.D., F.A.C.S., San Francisco, California 


‘ERE HAVE BEEN many excellent reviews 

ering the symptomatologic, pathologic, 

‘ntgenologic, and chemical changes due 

hyperparathyroidism. ‘The purpose of this 

:per is not to elucidate these aspects fur- 

er, but rather to point out unusual mani- 

tations of this disease which have resulted 
errors preventing accurate early diag- 
sis and effective surgical treatment. There 

‘is been recent awareness that the most 

portant, and even lethal, lesion may be 

und in the kidney. In addition to the pre- 
ation of fractures, renal stones, and skele- 

' deformities, the fact that this renal lesion 

.y terminate in uremia or hypertension in 

te of parathyroidectomy emphasizes the 

ed for early diagnosis. 

I'he selected cases to be presented reveal 
uiusual manifestations which were deter- 
1 ats to early diagnosis and thereby permit- 
id precious time to elapse while serious 
complications were developing. The diag- 
nostic criteria which have not failed us in 
our cases have been the biochemical findings 
ol hypercalcemia, hypophosphatemia, and 
hypercalciuria. _Hyperphosphatemia has 
been present when there was demineraliza- 
tion of the skeleton. 

‘he clinician should know when he must 
rule out hyperparathyroidism in certain bi- 
zarre cases, as well as the indications for bio- 
chemical studies in certain types of osseous 
and renal lesions. He should also know that 
1 calcium determination is not sufficient. 
The laboratory must accept the responsi- 
bility for accurate serum calcium tests, which 
should be done by experienced technicians 
with a method well standardized in that 
laboratory and proved accurate by control 


_ from the Department of Surgery, University of California 
School of Medicine, San Francisco. 


comparisons. ‘The diagnosis must be certain 
before operation, the surgeon should be so 
convinced, and the surgical exploration then, 
if followed to completion, should meet with 
success. 

Castleman (5) who has reported the larg- 
est series of cases of hyperparathyroidism 
studied pathologically, classified them as 
follows: (1) primary hyperparathyroidism— 
adenoma, single or multiple, primary hyper- 
plasia and hypertrophy of all 4 glands, car- 
cinoma; (2) secondary hyperparathyroid- 
ism—hyperplasia involving all 4 glands, (3) 
nonfunctional enlargements—oxyphil ade- 
nomas, cysts, carcinoma, primary and meta- 
static. 

Single adenomas may be anticipated in 
about 80 per cent of cases. Multiple adeno- 
mas, involving 2 or 3 glands, are expected 
in 10 per cent or less of the cases, and pri- 
mary hyperplasia (wasserhelle type) is re- 
ported in about 8 to 10 per cent. We have 
not encountered the latter type in 25 cases 
of primary hyperparathyroidism. Function- 
ing carcinoma is rare, occurring in less than 
1 per cent of cases. Secondary hyperplasia 
is a compensatory response to a lowered 
serum calcium level found in rickets, renal 
rickets, nephritis, osteomalacia, and other 
conditions. 

In order to point out the unusual features 
of this disease, 2 patients who demonstrated 
the 2 common clinical types are presented 
first. 


TYPICAL PRIMARY HYPERPARATHYROIDISM 


Generalized Osteitis Fibrosa, Nephrolithiasis 


Case 1. I. T., a 41 year old woman, experienced 
renal colic 9 years before admission to the hospital. 
Seven years before entry, she developed weakness, 
multiple fractures, progressive chest deformity, poly- 
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Cuart 1. Typical hyperparathyroidism, generalized 
osteitis fibrosa, nephrolithiasis. 
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dipsia, and polyuria. Shortly before admission she had 
had nausea and vomiting. 

Examination at the time the patient entered our 
hospital revealed a shortening of 4 inches in stature, 
marked kyphotic deformity of the chest, with widen- 
ing of the anteroposterior and narrowing of the lateral 
diameter, and concavity of both lateral walls. A pecul- 
iar type of pseudoclubbing of the fingers was noted. 
Blood pressure was 150/92. 

The serum calcium level was elevated to 13.9 and 
13.5 milligrams and the phosphorus reduced to 2.4 
milligrams per hundred cubic centimeters of blood; 
the alkaline phosphatase was elevated to 46 units 
(Bodansky) (Chart 1). The serum proteins and creat- 
inine were normal. Hypercalciuria was first demon- 
strated by repeated 4 plus Sulkowitch reactions. This 
corresponded with a very high level of calcium which 
was found to be 291 milligrams of calcium per 24 
hours. The urinary volume was 3,500 cubic centi- 
meters a day, and the specific gravity 1.010. Albumin 
and numerous red blood cells were present in the 
urine. 

Roentgen examination of the skeleton disclosed 
widespread generalized demineralization with mul- 
tiple areas of cystic change (Fig. 1a and b). The tips 
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Cuart 2. Typical hyperparathyroidism, nephrolithiasis 
without osseous involvement. 


of the terminal phalanges were resorbed. The skull 
showed typical markings. The chest deformity was as- 
sociated with cystic areas of the ribs and old fractures 
of several ribs and vertebrae. Intravenous urograms 
were negative. Dental roentgenograms taken 2 years 
previously showed complete resorption of the lamina 
dura. 

On May 28, 1954, a typical oval-shaped adenoma 
of the right inferior parathyroid gland, measuring 2 
by 2 by 2% centimeters, was removed. Histologically, 
it was composed entirely of chief cells. The normal- 
sized left inferior and the right superior parathyroids 
were visualized. 

On the fourth postoperative day, the patient devel- 
oped positive Chvostek and Trousseau signs and was 
placed on calcium and vitamin D therapy. 


This patient demonstrates the classic find- 
ings of generalized osteitis fibrosa as elicited 
in the history and in the physical, chemical, 
and roentgenologic findings. The history of 
renal colic places the duration of the disease 
at 9 years, but in spite of the history of 
dental extractions, treatment of fractures, 
and skeletal pain, the correct diagnosis was 
overlooked. The loss of stature, skeletal de- 
formities, pathologic fractures, and the pos- 
sibility of subsequent progressive nephro- 
calcinosis of hypertension, all emphasize the 
need for earlier diagnosis and treatment. 
Roentgenographic evidence of subperiosteal 
resorption of the phalanges, as described by 
Pugh was present in this patient, and there 
was marked loss of bone from the terminal 
phalanges. In our experience, this finding is 
not always present, but it is a strong indica- 
tion when it does occur. Absence of the 
dental lamina dura was identified in pre- 
viously taken films and is one of the earliest 
manifestations of skeletal involvement from 
hyperparathyroidism. 


Nephrolithiasis— Without Osseous Involvement 


Case 2. M. C., a 34 year old woman, had had a 
right nephrectomy for nephrolithiasis and suppurating 
pyelonephritis 3 years before entry. Three months 
previous to admission she had experienced severe left 
renal colic, and a roentgenogram revealed a stone ob- 
structing the left ureter just below the ureteropelvic 
junction. The stone was subsequently pushed back 
into the pelvis of the kidney by retrograde cystoscopic 
ureteral manipulation. At that time, the urologists, 
thinking of hyperparathyroidism as a possible expla- 
nation, found persistent hypercalciuria demonstrated 
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Fic. 1. a, Marked generalized demineralization of all bones with cyst formation. 
b, Rarefaction of ribs with deformity of thoracic cage. 


by the Sulkowitch test, as well as hypercalcemia and 
hypophosphatemia. The patient was referred by them 
with a diagnosis of hyperparathyroidism for further 
investigation and treatment. 

Although the patient gave a history of easy fatiga- 
bility, she had experienced no bone pains or fractures. 
Blood pressure was 110/70. General physical exami- 
nation was negative except for a small nodule pal- 
pable in the inferior pole of the right lobe of the thy- 
roid gland. 


The serum calcium level was elevated to 11.8, 12.2, 
and 12.5 milligrams, and the phosphorus was lowered 
to 2.2 milligrams per hundred cubic centimeters of 
blood (Chart 2). A normal alkaline phosphatase of 
27. units was found. Sulkowitch tests varied from 3 to 
4 plus. Roentgenograms of the skeleton were normal. 
A small single calcific shadow representing a small 
calculus was seen in the lower pole of the pelvis of the 
left kidney. Examination of the urine revealed a spe- 
cific gravity of 1.015 to 1.018; phenolsulfonphthalein 
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Fic. 2. Large cyst at upper end of rarefied humerus 
with pathologic fracture. Cystic changes in tibia. 


intravenous tests showed an excretion of 75 per cent 
in 1 hour; urinary calcium was greatly increased to 
290 milligrams in the 24 hour specimen. 

On January 20, 1954, an adenoma of the right in- 
ferior parathyroid gland, measuring 214 by 2 by 1% 
centimeters, was removed. Microscopic sections 
showed a predominance of chief cells. The small pal- 
pable nodule was an involutionary thyroid nodule. 

On the second postoperative day, the patient de- 
veloped paresthesia, positive Chvostek and Trousseau 
signs, and the serum calcium level fell to 8.5 milli- 
grams per cent. She was then treated with calcium 
lactate powder by mouth. 

Three months after parathyroidectomy, the cal- 
culus was removed from the left kidney, and the pa- 
tient made an uneventful recovery. 


Nephrolithiasis without osseous involve- 
ment now makes up about 60 per cent of all 
cases of primary hyperparathyroidism. It is 
probable that patients with primary hyper- 
parathyroidism who are on a high dietary 
calcium intake are more prone to develop 
this syndrome, while those on a calcium de- 
ficient diet show skeletal demineralization, 
as indicated in Case 1. Of 112 cases of all 
types of primary hyperparathyroidism re- 
ported by Black (3), 80 per cent revealed 
renal calculi, nephrocalcinosis, or both. 

Hyperparathyroidism producing calcium 
phosphate or calcium oxalate stones consti- 


tutes approximately 2 to 5 per cent of ll 
cases of nephrolithiasis. This is sufficient 
reason to warrant repeated Sulkowitch tess, 
and if the results are positive, serum calcium 
and phosphorus determinations should be 
made in every patient. In this case such diig- 
nostic tests would have prevented the loss of 
one kidney and formation of a calculus in the 
second. Once the correct diagnosis is made 
excision of the hyperfunctioning parathy- 
roid tissue should be carried out first, as the 
matrix of a stone may form between opera- 
tions should nephrolithotomy be performed 
initially. In this patient, the typical chem- 
ical findings of hypercalcemia, hypophos- 
phatemia, and hypercalciuria were the only 
evidence of metabolic alteration. In the ab- 
sence of skeletal changes, without increased 
osteoblastic activity, the serum phosphatase 
level remained normal. 


UNUSUAL AND INTERESTING MANIFESTATIONS 
OF PRIMARY HYPERPARATHYROIDISM 


Generalized Osteitis Fibrosa and Nephrolithiasis 


Case 3.' V. F., 17 year old girl (a sibling whose . 
brother is described in the report of Case 4) entered 
the University of California Hospital on January 18, 
1934, with a history of pathologic fracture of the left 
humerus, polydipsia, polyuria, increased fatigability, 
severe attacks of left ureteral colic, and bone pain. 
She had received irradiation to the humerus because 
of a diagnosis of giant cell tumor. 


1For a more complete discussion of Cases 3 and 4 see Reference 
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Cuart 3. Sibling with generalized osteitis fibrosa, 
nephrolithiasis. 
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Examination revealed a short-statured girl with a 
vaddling gait and a visible, palpable tumor in the 
eft lobe of the thyroid gland. Limitation of motion 
ind swelling of the left shoulder joint were present, as 
vell as tenderness over the left kidney and many skel- 
‘al areas. Blood pressure was 106/64. 

‘The serum calcium level was elevated to 19.2, 19.2, 
ad 18.9 milligrams and the plasma phosphatase to 
’ units per hundred cubic centimeters of blood 
(hart 3). The serum phosphorus was lowered to 2.5 
illigrams. Nonprotein nitrogen was elevated to 52 
illigrams per hundred cubic centimeters of blood. 
otal protein was normal. Urinalysis revealed in- 

‘ased excretion of calcium in the urine, averaging 
°2 milligrams daily according to the method de- 
ribed by Aub (2). The specific gravity was 1.022. 
he faintest possible trace of albumin was present. 
here were 20 to 25 red blood cells per high dry field 

the uncentrifuged specimen. The intramuscular 

icnolsulfonphthalein test showed an excretion of 55 
y cent of the dye after 2 hours. The blood count was 
ithin normal limits. 

Roentgenograms revealed generalized deminerali- 
ion of the entire skeleton with cystic changes and 
» old fracture of the neck of the left humerus (Fig. 
. The renal parenchyma cast a shadow denser than 
vmal and several small calculi were present in the 
kidney. 

After the retrotracheal and retroesophageal planes 
: the neck had been explored and the anterior and 
sterior mediastinum palpated, a cystic parathyroid 
«lenoma, weighing 11.8 grams and measuring 3.7 by 
8 by 3 centimeters, was removed from within the 
apsule of the left lobe of the thyroid gland at its in- 

‘crior pole (Fig. 3). A normal right inferior parathy- 

‘oid gland was visualized. Microscopic sections showed 

ihe adenoma to be comprised of chief, wasserhelle, 

and transitional wasserhelle cell types. Rarely, a 

small group of light oxyphil cells could be seen. 

On the second postoperative day, with a serum cal- 
cium level of 10.2 milligrams, the patient developed 
latent tetany, characterized by positive Chvostek and 
‘Trousseau signs. On the third postoperative day, 
spontaneous parathyroid tetany was observed, as evi- 
denced by carpopedal spasm, numbness, and pares- 
thesia, and the serum calcium level was 8.8 milli- 
grams per cent. The patient responded to treatment 
with parathyroid extract, calcium, and vitamin D. 
The skeleton rapidly showed increased ossification 
and obliteration of the cysts. 

When last seen, the patient had no symptoms ex- 
cept some limitation of motion of the left shoulder 
ioint from the large cyst and the pathologic fracture. 


U'remia Following Excision of Recurrent 
Parathyroid Adenoma 


Case 4. J. F., brother of the preceding patient had 
multiple cystic lesions and a parathyroid adenoma 


Goldman: UNUSUAL MANIFESTATIONS OF HYPERPARATHYROIDISM 


Fic. 3. Parathyroid adenoma within substance of left 
lobe of the thyroid gland. 


when first examined; a second parathyroid adenoma 
was removed 10 years later; and 4 years after this 
second operation, death due to uremia occurred. 

After the patient described in Case 3 was studied, 
it was discovered that her brother, a pugilist, 23 years 
of age, was being treated for a pathologic fracture of 
the mandible, associated with a giant cell tumor. 
Seven months before we saw this patient he had noted 
a painful swelling of the symphysis of the mandible 
which came on while sparring in the prize fight ring. 
A biopsy at that time revealed a giant cell reaction 
or osteoclastoma which was erroneously interpreted as 
indicating a giant cell tumor. The patient had ex- 
perienced progressive generalized weakness. 

Physical examination at the time the patient was 
admitted to our hospital for further investigation was 
entirely negative except for a tender swelling of the 
symphysis of the mandible and a small palpable 
nodule in the left lobe of the thyroid gland. Blood 
pressure was 120/80. 

Serum calcium was elevated to 16.1, 17.5, 18.6, 
and 17.0 milligrams; the phosphatase was 10 units; 
and the serum phosphorus was lowered to 1.5 milli- 
grams per hundred cubic centimeters of blood (Chart 
4). Complete blood count and plasma proteins were 
within normal limits. Nonprotein nitrogen was 31 
milligrams per hundred cubic centimeters of blood. 
Blood Wassermann and Kahn tests showed a 4 plus 
reaction. Basal metabolic rate was minus 23, and the 
kidneys excreted only 35 per cent of phenolsulfon- 
phthalein after 2 hours. Urinalysis revealed a hyper- 
calciuria of 430 milligrams per 24 hour specimen. 
Routine urinalysis was normal except for a rare hya- 
line cast and 10 white blood cells per high dry field. 

Roentgenograms showed generalized changes char- 
acteristic of primary hyperparathyroidism similar to 
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Fic. 4. Cyst of mandible near symphysis. Calcification of cyst 6 months after first 
parathyroidectomy. Notched deviation of trachea caused by adenoma of left 


inferior parathyroid gland. 


those found in the patient’s sister. There was a cyst 
of the symphysis of the mandible (Fig. 4), and a small 
cyst in the proximal phalanx of the ring finger of the 
left hand. No renal calculi were present. Roentgeno- 
grams of the esophagus revealed a notched deviation 
to the right just below the level of the larynx, indicat- 
ing that the tumor was on the left side. 

On March 19, 1934, an adenoma of the left inferior 
parathyroid gland, weighing 61% grams and measur- 
ing 3 by 2 by 2 centimeters, was removed from a 
retrotracheal position on the same plane as the esoph- 
agus (Fig. 5). Microscopically, it was composed main- 
ly of chief cells with numerous large groups of oxyphil 
cells. No wasserhelle cells were seen. The palpable 
nodule in the left lobe of the thyroid gland proved to 
be a small adenoma of the thyroid gland, bearing out 
Albright’s law. A normal right inferior parathyroid 
gland was visualized. 
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Cuarr 4, Sibling with uremia following removal of re- 
current parathyroid adenoma. 


Blood calcium level dropped to 8 milligrams on the 
third postoperative day, when the patient developed 
paresthesia and positive Chvostek and Trousseau 
signs. Subsequent changes are shown in Chart 4. The 
patient later lost all symptoms and subjectively was 
completely well. 

Second parathyroid adenoma. Approximately 10 years 
later, the patient entered another hospital because of 
a painful swelling in the proximal phalanx of the third 
finger of the right hand. Biopsy was reported as giant 
cell tumor. The patient then reported back to us. 

Examination revealed a swelling over the desig- 
nated phalanx (Fig. 6). The swelling of the jaw had 
receded. Blood pressure was 120/80. Roentgenograms 
of the skeleton again showed generalized deminerali- 
zation with rarefaction, and multiple cysts, one of 
which had produced a pathologic fracture in the prox- 
imal phalanx of the right third finger. There was in- 
creased density of the renal parenchyma. 

The serum calcium was elevated to 13.0, 12.7, 12.6, 
and 12.8; the phosphorus was lowered to 2.2 milli- 
grams and the phosphatase level was 14 units per 
hundred cubic centimeters of blood. The Sulkowitch 
test varied from 2 plus to 4 plus, and there was fixa- 
tion of the specific gravity of the urine at 1.009. The 
nonprotein nitrogen of the blood was 40 milligrams 
per cent. The phenolsulfonphthalein renal excretion 
test was markedly depressed to 35 per cent at the end 
of 2 hours, 18 per cent of the dye being excreted in 1 
hour. 

On November 22, 1944, an adenoma, measuring 
2.6 by 1.7 by 1.2 centimeters and weighing 4.5 grams, 
was removed from the right inferior parathyroid 
gland. A complete exploration was carried out, and 
no other parathyroid tissue was seen. The nodule pal- 
pable clinically was a small adenoma of the thyroid 
gland. 

On the fifth postoperative day, serum calcium 
dropped to a level of 8.4 milligrams per cent, and the 
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Fic. 5. Parathyroid adenoma causing deflection of the esophagus to the right. Left lateral 
view demonstrating retrotracheal position of the adenoma. 


patient complained of moderate paresthesia. The 
Chvostek sign became mildly positive. 

‘Two years postoperatively the lesion in the patient’s 
linger had receded. Chvostek’s sign was slightly posi- 
‘ive, and no urinary symptoms were present. 

our years after this operation, the patient died, 2 
days after entering a nearby hospital. At the time of 
this admission, blood pressure was 180/110, and blood 
urea nitrogen was 115 milligrams per hundred cubic 
centimeters of blood. Death was due to myocardial 
failure, hypertension, and uremia. 


The occurrence of parathyroid adenoma 
in brother and sister has not been encoun- 
tered in any other report. These 2 patients 
were discovered less than 10 years after the 
first successful operation was reported for 
the treatment of this disease. In both pa- 
tients, an initial erroneous diagnosis of local 
giant cell tumor was made roentgenograph- 
ically and pathologically, and was corrected 
after proper chemical studies. The sister’s 


parathyroid adenoma was within the sub- 
stance of the thyroid gland. This location 
of the tumor has been reported in 2 to 3 
per cent of the cases reported by Black and 
Haynes (4), who point out that it may be 
due to the fact that the parathyroid gland 
lies in a deep furrow or is completely sur- 
rounded by thyroid tissue. It is interesting 
that the tumor was palpable, in contrast to 
the other cases described herein in which 
palpable masses in patients with hyper- 
parathyroidism proved to be thyroid nodules 
(Albright’s law). 

The brother developed 2 separate para- 
thyroid adenomas, the second of which was 
removed 10 years after the first, and a rela- 
tively short time after the second operation 
he expired from a progressive renal lesion. 
At the first operation, the parathyroid ade- 
noma subsequently involved was visualized 
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Fic. 6. Demineralization of all bone with cyst formation of phalanx and skull. 


as a normal gland. The presence of latent 
or true transient tetany in the early post- 
operative period is sought before treatment 
for hypoparathyroidism is initiated. Hypo- 
calcemia at a sufficiently low level to cause 
hyperesthesia, positive Chvostek or Trous- 
seau sign, or spontaneous muscle spasm is an 
indication that all hyperfunctioning tissue 
has been removed. Tetany eliminates the 
likelihood of multiple adenomas or primary 
hyperplasia in these 2 cases and strongly 
suggests that they should have been cured 
of hyperparathyroidism. 

The brother’s course emphasizes the im- 
portance in these patients of renal insuffi- 
ciency, which may progress even after para- 
thyroidectomy. It likewise stresses the need 
for continual careful follow-up and recheck- 
ing by roentgenogram as well as by chem- 
ical and renal studies. Rienhoff reported 
that 9 of 25 patients cured of hyperparathy- 
roidism died between 3 and 11 years after 
operation from hypertension or renal insuf- 
ficiency. Hellstrém (10, 11) pointed out the 
importance of renal damage, involving the 
tubules in particular and giving rise to 


nephrocalcinosis. Often there was also a 
progressive rise in blood pressure. The prog- 
nosis may depend on whatever renal damage 
has occurred prior to operation and the se- 
verity of the hypertension. Hellstrém report- 
ed that in his 10 most recent patients when 
more than 2 years had elapsed since opera- 
tion, hypertension or renal insufficiency had 
caused 4 deaths and 3 cases of invalidism. 


Renal Insufficiency Following Removal of a 
Parathyroid Adenoma 


Case 5. A 43 year old male, entered the hospital in 
1939 with a history of having passed a renal stone 3 
years previously. A fracture of the left hip had oc- 
curred 2 months before entry, after which the patient 
developed abdominal girdle-like pain and progressive 
paraplegia from the waist down. Five weeks prior to 
admission he noted some improvement of the paral- 
ysis. 

Examination on admission revealed a loss in height 
of 3 inches. Blood pressure was 160/110, with the pa- 
tient confined to bed. Motor weakness and painful 
hypesthesia were present below the level of the seventh 
thoracic segment. The left hip had been nailed. 

Serum calcium was elevated to 14.7, 14.4, and 14.0 
milligrams and the phosphorus was lowered to 2.3 
milligrams per hundred cubic centimeters of blood 


‘ 
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Fic. 7. Marked demineralization with cystic changes in skull, tibia, fibula, and 


pelvis. Note fracture of neck of left femur. 


‘ 5). The serum phosphatase level was 25 
Urinalysis revealed a fixation of specific gravity 
‘12 to 1.014 and an albumin of 1 plus, while the 
\sulfonphthalein test showed only 34 per cent 
ion in 3 hours. Nonprotein nitrogen was 36 
‘rams per cent. Roentgenograms demonstrated a 
alized demineralization of the skeleton, with 

«scning and fuzziness of the trabecular pattern. 

\vlograms showed no evidence of pressure on the 
spina! column from any vertebral abnormality. Sub- 
corical cysts were present throughout some of the 
long bones (Fig. 7). 

On August 13, 1939, the neck was explored, and no 
parathyroid tumors were found attached to the thy- 
roid gland itself. The retrotracheal, retroesophageal, 
and posterior mediastinal areas were negative. On 
palpating the superior anterior mediastinum behind 
the sternum through the cervical incision, a parathy- 
roid adenoma, measuring 3 by 2% by 3 centimeters, 
was teased up into the neck and was seen to arise 
from the right inferior parathyroid gland. It was re- 
moved. Sections revealed parathyroid tissue composed 
of chief cells. 

On the fourth postoperative day, with a serum cal- 
cium level of 5.9 milligrams per cent, the patient de- 
veloped marked paresthesia and strongly positive 
Chvostek and Trousseau signs. He was then treated 
with calcium and small doses of vitamin D. 

He re-entered the hospital for further study 4 
months later, at which time there was fixation of the 
specific gravity between 1.012 and 1.014. Phenolsul- 
fonphthalein urinary excretion test was only 20 per 


cent in 2 hours. Roentgenograms of the skeleton 
showed recalcification of the demineralized bones. 
Following this hospitalization, the patient returned 
to work. 

Eleven years later, because of pain in both hip 
joints and marked frequency of urination, he was re- 
admitted to the hospital. Phenolsulfonphthalein ex- 
cretion test at the time of this admission was reduced 
to 5 per cent in 2 hours, and urinary calcium excre- 
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Cuart 5. Renal insufficiency following removal of 
parathyroid adenoma. 
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CASE 6 J.G. PRE-OP. SULKOWITCH +++ TO ++++ 


Cuartr 6. Hyperparathyroidism, acute parathyroid 
poisoning, Paget’s disease of bone. 


tion was normal at 90 milligrams in 24 hours. The 
serum calcium was slightly elevated (Chart 5), and 
the phosphorus was at a high normal level. It was be- 
lieved that the metabolic and skeletal changes, as seen 
in the roentgenograms, were manifestations of renal 
osteodystrophy, and that the renal failures had pro- 
duced compensatory secondary parathyroid hyper- 
function. During this time the patient was partially 
immobilized, and it was only after he had been con- 
fined to bed or had been taking calcium by mouth 
that the Sulkowitch test was 1 plus. 

The patient re-entered the hospital in May 1951 
because of a pathologic fracture of the right hip. At 
that time the serum calcium was slightly elevated, 
while the phosphorus level was still within normal 
limits. Blood pressure had risen to 180/110; non- 
protein nitrogen was 80 milligrams per cent; and the 
urine showed 4 plus albumin on several determina- 
tions. 

During the past year the patient’s blood pressure 
has remained at a lower level, and marked albumi- 
nuria and signs of renal impairment have been pres- 
ent. There has also been some increased calcification 
of the skeleton. 


This patient, who gave a history of renal 
colic and subsequently sustained a patho- 
logic fracture of the left hip followed by a 
spontaneous paraplegia without spinal de- 
formity, presented an unusual picture of 
hyperparathyroidism. The cause of the para- 
plegia was not definitely determined, but a 
spontaneous hemorrhage into the spinal 
cord was suspected. Improvement of the 
paralysis followed parathyroidectomy. Lo- 


cation of a parathyroid adenoma in the su- 
perior mediastinum is well known, and the 
incidence in reported series varies from 2 to 
10 per cent of patients with hyperparathy- 
roidism. In most cases when a nodule is pal- 
pable in the anterior, superior mediastinum, 
the tumor can be removed through the cer- 
vical incision; when that is not possible, the 
mediastinum must be approached through 
a sternal splitting procedure. 

This patient made a fast recovery after 
operation. His fracture healed rapidly, and 
he gained in strength and returned to work, 
However, the distressing aggravation of his 
renal lesion with skeletal demineralization 
posed the question as to whether we were 
dealing with a recurrence, as in Case 4, or 
whether the osteodystrophy was secondary 
to the renal complication. The normal or 
slightly elevated serum phosphorus and the 
normal daily calcium output in the urine 
were evidence against a primary hyperpara- 
thyroidism. The absence of any new cysts, 
although some recurrence of the demineral- 
ization was present, was compatible with 
renal osteodystrophy. There likewise was no 
true hypercalciuria which militated against 
the diagnosis of a recurrent parathyroid 
tumor. 


Hyperparathyroidism, Acute Parathyroid 
Poisoning, Paget’s Disease of the Bone 


Case 6. J. G., a 71 year old male, entered the hos- 
pital in February 1950. One year before, he had ex- 
perienced pain in the right hip after which he devel- 
oped nausea, anorexia, and marked weight loss and 
subsequently became bedridden because of weakness. 
At that time a diagnosis of hyperparathyroidism was 
made, and the patient was operated upon at another 
hospital. No parathyroid tumor was found. 

Ten months later he entered this hospital. At the 
time of entry he continued to have pain in the right 
hip. He presented a typical picture of acute para- 
thyroid poisoning, manifested by nausea, vomiting, 
dehydration, frequent urination, and mental aber- 
rations. Examination revealed tenderness over the 
region of the right hip, marked dehydration, and 
weakness. 

Serum calcium level was elevated to 14.8 milli- 
grams and the phosphorus was depressed to 1.9 milli- 
grams per hundred cubic centimeters of blood. Phos- 
phatase was elevated to 64 to 48 units (Chart 6). 
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Fic. 8. Pelvis and femora showing areas of increased and decreased density. Skull 
demonstrates osteoporosis circumscripta of occipital bone. 


votein nitrogen was 51 milligrams per cent, and 
!asma proteins were normal. There was marked 
calciuria, as demonstrated by the Sulkowitch 
.arying from 3 plus to 4 plus. Twenty-four hour 
‘vy calcium output was up to 500 milligrams and 
irine showed a trace of albumin. Blood pressure 
(55/80. Renal function was impaired, as shown 
\ creatinine clearance of 47 cubic centimeters per 

»ute. Albumin and many hyaline casts were found 
in the urine. 

.\ roentgenogram of the skull showed osteoporosis 
circ umscripta with beginning areas of sclerosis typical 
of carly Paget’s disease (Fig. 8). The bones were pro- 
fusely decalcified, and there were small islands of 
sclerotic bone scattered throughout the decalcified 
areas. The mandible showed areas of increased den- 
sity. The bones of the pelvis and femora showed the 
typical deformities of Paget’s disease. The individual 
trabeculae were coarse in character, and there was a 
fracture of the inferior ramus of the right pubis. 

‘The diagnoses of Paget’s disease and of hyperpara- 
thyroidism were made. As a result of hydration with 
parenteral fluids and forced ambulation, the high 
serum calcium level dropped somewhat before oper- 
ation. Re-exploration of the neck was carried out, and 
a parathyroid adenoma weighing 7 grams and meas- 
uring 31% by 1.9 by 2.4 centimeters was removed from 
the posterior superior mediastinum through the neck. 
The tumor had arisen from the right inferior para- 
thyroid gland. 

Postoperatively, the serum calcium dropped to a 
level of 7.6 milligrams per cent, and the patient had 
marked paresthesia and a positive Chvostek sign. 
During the postoperative course, the Sulkowitch test 
Was negative, Gastrointestinal symptoms disappeared 


immediately following operation, and the patient was 
gaining weight before he was discharged from the hos- 
pital. Now he is subjectively well. 


This patient represents skeletal changes 
consistent with the diagnosis of Paget’s dis- 
ease, associated with hyperparathyroidism. 


This finding, previously described by Al- 
bright, emphasizes the importance of chem- 
ical studies in addition to roentgenologic de- 
terminations in every patient with suspected 
Paget’s disease. Failure to find the adenoma 
at the first operation was probably due to an 
incomplete exploration. The findings at the 
second operation confirmed the reports of 
Cope (7, 8) that nodules in the posterior 
mediastinum can be removed through the 
neck. Re-exploration is always difficult be- 
cause of scar tissue and gives substance to 
the statement that the golden opportunity 
lies with the first operation. Symptoms of 
acute parathyroid poisoning, probably due 
to the marked diuresis brought about by 
hypercalciuria and the high serum calcium 
level, aggravated by immobilization, all led 
to severe dehydration and electrolyte im- 
balance. These symptoms were completely 
relieved by removal of the parathyroid ade- 
noma. As a result of weakness, vomiting, 
and weight loss, this patient became bed- 
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Fic. 9. Note multiple cysts throughout the pelvis. 


ridden, which accentuated his increased cal- 
cium excretion and caused deterioration of 
renal function. 


Generalized Osteitis Fibrosa, with Multiple 
Parathyroid Adenomas 
Case 7. J. C., a 51 year old male, patient of Dr. 


Louis Brizzolara, entered the Fort Miley Veterans 
Administration Hospital for treatment of hyperpara- 
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Cuart 7. Generalized osteitis fibrosa with multiple 
parathyroid adenomas, hypertension. 


thyroidism in April 1951. The previous year an epi:lis 
of the left lower jaw had been excised and becaus«: a 
giant cell reaction was found, further studies were «b- 
tained. Prior to that time the patient had recei\ ed 
estrogens because of roentgenologic changes in ‘he 
pelvis which were interpreted as metastatic carcino ina 
from the prostate, diagnosed because of a rise in the 
acid phosphatase to 12.7 units. 

Chemical studies revealed a serum calcium leve! of 
10.5, 12.0, 12.5, 14.1, and 14.4; serum phosphorus was 
lowered to 1.4 per cent (Chart 7). The alkaline phos- 
phatase was elevated as high as 49 units. The acid 
phosphatase was within normal limits. Plasma pro- 
tein, cholesterol, and blood count were also normal. 
The urinary Sulkowitch test was reported as showing 
hypercalciuria. Roentgenograms of the skeleton dem- 
onstrated generalized demineralization with numer- 
ous cystic areas and expansion of a large cyst of the 
right iliac bone (Fig. 9). Several calculi were seen in 
the left kidney. 

On April 4, 1951, two parathyroid tumors arising 
from the right and left inferior parathyroid glands 
were removed (Fig. 10). One tumor measured 1.25 
by 1 by 0.75 centimeters, while the second was 24% 
by 3% by 2% centimeters. Because of fear of subse- 
quent hypoparathyroidism, a small portion of the 
mass was transplanted into the left sternocleidomas- 
toid muscle. A small involutionary nodule of the thy- 
roid gland was also removed. 

Since the hyperparathyroidism persisted, as indi- 
cated in Chart 7, on April 13, 1951, the transplant 
which appeared viable histologically was removed. 
Microscopically, these masses revealed a pattern of 
chief cells with intermingled oxyphil cells. Wasserhelle 
cells were not seen. 

Since the hypercalcemia continued despite removal 
of the transplant, as did hypophosphatemia and 
hypercalciuria, on May 2, 1951, the anterior medias- 
tinum was explored through a sternum-splitting in- 
cision, but no parathyroid mass was encountered. 

In January 1952, the patient developed a myo- 
cardial infarction which postponed any further ex- 
ploration at that time. Chemical and roentgenologic 
changes persisted. 

The patient re-entered the hospital on January 26, 
1953, with hypercalcemia, hypophosphatemia, and 
mild hypercalciuria. The blood count at that time 
was normal. Urinalysis was negative, except for 8 
to 15 white blood cells and a few hyaline casts per 
high dry field. Alkaline phosphatase was 30 units, 
and the uric acid was elevated to 9.7 milligrams per 
cent. Phenolsulfonphthalein urinary excretion test 
showed a total of 37 per cent at the end of 1 hour. 
X-ray films demonstrated a progression of the bony 
lesion of the pelvis and ribs. 

On March 9, 1953, the neck was re-explored and a 
pedunculated thumb-sized tumor mass, measuring 3 
by 4 by 6.6 centimeters (Fig. 11), was found arising 
from the anatomic location of the normally placed 
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sight superior thyroid gland and extending on a long 
vascular pedicle into the superior mediastinum. It was 
eased up into the neck and excised. 
On the seventh postoperative day, the serum cal- 
ium level dropped to 7.4, and the patient developed 
varesthesia and a_ positive Chvostek response. The 
rum calcium stabilized finally at a normal level 
ind has remained so to date. The phosphorus level 
as always remained low. The blood pressure, which 
viginally was 140/80, has gradually risen to 200/120. 
(he patient’s recent course has been complicated by 
ie appearance of acute gouty arthritis of the left knee 


‘This interesting patient presented a bony 
esion, originally erroneously diagnosed as 
metastatic carcinoma from the prostate 
sland. Epulis of the jaw, a lesion frequently 
ound in hyperparathyroidism, was then 
-ecognized. With removal of 2 parathyroid 
idenomas, the hyperparathyroidism was not 
elieved, and 2 subsequent operations proved 
iecessary to locate the rather large adenoma 
‘n the posterior mediastinum. Gouty arthri- 
‘is and acute myocardial infarction compli- 
cated the patient’s course. 

There was considerable discussion as to 
whether this patient had primary hyper- 
plasia of the parathyroid glands or multiple 
adenomas. The primary hyperplasia caus- 
ing primary hyperparathyroidism described 
ly Castleman and Mallory (6), as well as 
others, showed only a uniform wasserhelle 
type of cell. Since the nodules in this case 
showed a mixed pattern of chief and oxyphil 
cells, the classification of multiple adenomas 
seems more likely. 

This case further illustrates the difficulty 
which can be encountered in early diag- 
nosis, even though the clinical, chemical, 
and roentgenologic findings eventually de- 
velop into the typical entity of hyperpara- 
thyroidism. The rapid increase in hyperten- 
sion and the depression of renal function 
again presaged progression of the renal le- 
sion. 

In this small group of cases being report- 
ed, 3 patients developed severe degrees of 
hypertension with or without renal insuffi- 
ciency. This observation supports the find- 
ings of Rienhoff and Hellstrém that the role 
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Fic. 10. Specimens removed at the first operation; 
those on left and center are parathyroid adenomas, on 
right an involutionary nodule. 


of the kidney tends to be progressive, and 
that the process is not necessarily arrested 
or alleviated by parathyroidectomy. These 
patients require close follow-up for many 
years after treatment, because of the likeli- 
hood of recurrence of the disease or pro- 
gression of the renal lesion. 

The bizarre manifestations of this disease 
emphasize the need for complete clinical, 
chemical, and roentgenologic studies in all 
allied types of bone disease and in all pa- 
tients with renal stones. Inasmuch as the 
majority of patients now seen are those with 
nephrolithiasis without osseous involvement, 
accurate determinations of the serum cal- 
cium and phosphorus, along with calcium 
urinary excretion tests by the Sulkowitch 
method are indicated. 

While the most common cause for delayed 
treatment of these patients is misdiagnosis, 
a certain pattern of operative procedure 
must be followed in all cases in which the 


Fic. 11. Third adenoma removed from posterior 
mediastinum through the cervical incision at the last 
operation. 


s METRIC 
PTRIC 2 3 4 
d 
l. 
g 
| 
e 
g 
is 
5 : 
4 
i- 
it 
1. 
of 
le 
al 
d 
S- 
x= 
IC 
5, 
d 
e 
8 
: 
a 
3 
ig 


688 Surgery, Gynecology e Obstetrics + June 1955 


diagnosis is well established. If the tumor is 
missed, or if all the hyperfunctioning tissue 
is not removed, persistence of hyperpara- 
thyroidism and progression of the renal le- 
sion will occur. The diagnosis must be so 
well established on chemical grounds that 
the surgeon is fully prepared to carry out 
exploration before excision of any tissue. 
This involves complete search of the thyroid 
area, of the retrotracheal and _ retroeso- 
phageal areas, of the anterior and posterior 
mediastinum, and of the thyroid gland it- 
self. Attempts should be made to recognize 
the normal parathyroid glands. If 2 or 3 
adenomas are present, they should be re- 
moved; if there is primary hyperplasia of all 
4 parathyroid glands, resection of 3 glands 
together with a subtotal resection of the 
fourth gland is indicated. If complete ex- 
ploration of the neck is negative, the an- 
terior mediastinum should be explored by 
splitting the sternum. Adenomas so placed 
can often be teased up through the cervical 
incision at the first operation. Microscopic 
examination after frozen section may aid in 
identification of parathyroid tissue from 
lymph nodes or thymus, or even of a fetal 
pattern adenoma of the thyroid gland. Fol- 
lowing proper therapy, hyperparathyroid- 
ism will rapidly disappear. 


SUMMARY 


1. This group of cases indicates that in 
spite of unusual manifestations, the chem- 
ical findings are the common denominator 
in all, and when coupled with the clinical 
picture, they are the most reliable signs in 
the diagnosis of hyperparathyroidism. Hy- 
percalcemia is the most important of these 
chemical changes and requires extremely ac- 
curate determinations of the serum calcium 
level. Nonrecognition or lack of consider- 
ation of hyperparathyroidism as a diagnostic 
possibility may cause prolonged delay in 
proper treatment. 

2. The incidence of hyperparathyroidism 
as a cause of renal calculi is sufficient to war- 
rant chemical studies in every case of neph- 
rolithiasis. Local bone cysts, so-called giant 


cell tumors—particularly of the mandible-- 
or generalized skeletal demineralization may 
be the presenting symptom. The- presence 
of any of these signs is an indication for 
chemical and further roentgenologic studies 
in every case. Nausea, vomiting, and dehy- 
dration may simulate acute gastrointestinal 
disturbances. 

3. The bone lesions heal following re- 
moval of the tumor or tumors, but the renal 
lesion is often progressive and, therefore, is. 
most important in the prognosis. Renal in- 
sufficiency and hypertenston are common 
sequelae. Therefore, early diagnosis is essen- 
tial. 

4. Complete exploration of the thyroid 
area, the retrotracheal and retroesophageal 
areas, the anterior and posterior medias- 
tinum, and the thyroid gland itself should 
be carried out in every case before removal 
of any tissue. Attempts should be made to . 
visualize all normal parathyroid glands. 

5. Signs of postoperative tetany occurred 
in every one of these patients when all 
hyperfunctioning tissue was removed. This 
sign is a welcome indication of complete 
ablation of all excess parathyroid tissue 
and should, therefore, be sought and con- 
firmed before antitetanic therapy is started. 

6. A clinically palpable nodule in the thy- 
roid area in a patient with hyperparathy- 
roidism usually turns out to be a thyroid 
nodule. 
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VAGINAL DELIVERY AFTER LOWER UTERINE 


CESAREAN SECTION 


KENNETH BAKER, M.B.Ch.B., M.R.C.O.G., Liverpool, England 


DuRING THE 2 YEAR PERIOD of the author’s 
residence at Mill Road Maternity Hospital, 
Liverpool, 100 women with a history of one 
or more previous cesarean sections were 
delivered. All the operations had been of the 
lower segment type, the incision in the 
uterus being placed transversely. 

The methods of delivery in the pregnan- 
cies under review are shown in Table I. 


ELECTIVE CESAREAN SECTION 


Analysis of the 17 cases of elective repeat 
cesarean section shows that in 8 there was a 
clear indication for the second section re- 
gardless of the previous obstetric history. 
(Table II). 

In the remaining 9 cases the previous 
obstetric history, and especially the fact that 
a scar lay in the uterus, was taken into 
account in deciding the mode of delivery. 
Social and more general considerations also 
influenced the decision in a few cases. The 
data are recorded in Table III. 


TRIAL OF LABOR TERMINATING IN 
CESAREAN SECTION 


Of the 83 women submitted to a trial of 
labor, 9 were ultimately delivered abdomi- 
nally after a labor varying in duration from 
5 to 60 hours. The details of these cases are 
shown in Table IV. 

The 1 case of ruptured uterus in the whole 
series of 100 women occurred in a patient 
with contracted pelvis submitted to trial 
labor (Case 9038, Table IV). Details of this 
case are as follows: 


In 1949 a primigravida with a known contracted 
pelvis was admitted in labor. A trial of labor was 
allowed but after 23 hours it became apparent that 
the head would not pass through the brim. Lower seg- 
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ment cesarean section was performed with the de- 
livery of a living male child weighing 7 pounds 14 
ounces. The incision into the lower segment was 
transverse. 

The operation notes stated that the head was 
firmly fixed in the brim of the pelvis and that delivery 
was difficult. There was no record of any tearing of 
the incision. Closure was effected in two layers, using 
a continuous suture of catgut for each layer. 

The puerperium was satisfactory, the highest tem- 
perature recorded being 100 degrees F., present on 2 
occasions. 

In July 1951, the patient was seen again at the 
Antenatal Clinic. She was 14 weeks pregnant in her 
second pregnancy. 

Following a normal pregnancy she was admitted in 
labor in January, 1952. The membranes had ruptured 
1 hour prior to the onset of pains. The uterine con- 
tractions were strong and the pain experienced was 
normal in type and distribution. The head lay in the 
left occipitotransverse position and was free at the 
brim. No suprapubic tenderness was detected. 

Vaginal examination was performed 6 hours after 
the onset of pains, when the head was still mobile at 
the brim and poorly applied to the cervix, which was 
two fingers dilated. There was apparent overlap of 
the head on the symphysis pubis and attempts to push 
the head into the brim failed so it was decided to 
carry out cesarean section. 

On opening the abdomen, a collection of blood was 
noticed beneath the peritoneum of the uterovesical 
pouch, and this was found to be coming from a rup- 
ture of the uterine scar 2% inches in length and 
situated mainly to the right of the midline. After ex- 
tending the rent, a living female child weighing 6 
pounds 1 ounce was delivered and the lower segment 
was repaired in two layers. Sterilization was not per- 
formed. 


The main interest in this case lies in the 
fact that it illustrates what other writers— 
Schmitz and Gajewski in 1951, Watt in 
1950, Gordon, Rosenthal, and O’Leary in 
1950—have noted, namely that disruption 
of a transverse lower segment scar often fails 
to give rise to the classic clinical picture of 
ruptured uterus. In this case, the woman’s 
general condition remained good, there was 
no tenderness over the lower uterine seg- 
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ment, and strong uterine contractions con- 
tinued up to the time of operation. 


‘INAL DELIVERY 


seventy-four out of 100 women were de- 
red vaginally, 47 spontaneously and 27 
forceps (Table V). Three babies were 
but none of the deaths were related to 
method of delivery. ‘Two babies died in 
o before the onset of labor, the causes 
1g toxemia of pregnancy and accidental 
partum hemorrhage, respectively. ‘The 
! was a mongol with spina bifida and 
10 days after delivery. 
. 52 women it was the first vaginal 
very following section, in 9 the second, in 
e third, in 5 the fourth, in 2 the fifth, 
in 1 the seventh. 
he indications for the cesarean section 
ied out on women subsequently deliv- 
' vaginally are shown in Table VI. 
me degree of pelvic contraction played 
rt in determining the need for the origi- 
cesarean section in 23 out of 74 cases 
per cent). It should be noted that in 3 
s in which the operation was carried out 
disproportion the baby subsequently 
vered vaginally was bigger than that 
uvered by cesarean section (Table VII). 
‘Jius illustrates that many cases of so-called 
disproportion are in reality examples of in- 
eflicient uterine action occurring in associa- 
tion with a minor degree of pelvic contrac- 
tion. The quality of uterine action tends to 
improve with each pregnancy, and this is 
the real justification for allowing a second 
trial labor. 


THE RISK OF RUPTURE OF THE SCAR 


The danger of trial of labor in these cases 
is that the cesarean section scar may rupture 
but it is difficult to assess the frequency of 
this accident. The general impression and 
experience is that a transverse scar in the 
lower segment rarely ruptures but it should 
be recognized that cases may pass unnoticed 
or unrecorded. Again, most published ac- 
counts of large series of cases fail to differen- 
tiate between the vertical and transverse 
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TABLE I.—METHODS OF DELIVERY 


No. of Maternal Fetal 
Mode of delivery cases mortality mortality 


Elective repeat cesarean section 17 0 0 
Trial labor: 

Repeat cesarean section 0 0 

Vaginal delivery 0 3 

0 3 


TABLE II 
Indication for 
repeat elective 

section 


Case Indication for 
No. primary section Comments 
12426 Brow presentation Placenta previa 
6390 Placenta previa Placenta previa 
10430 Placenta previa Placenta previa 
12456 Placenta previa Eclampsia 
6359 Diabetes Diabetes 
3862 Disproportion Disproportion True conjugate; 
2.8 inches 
Contracted pelvis True conjugate; 
3.4 inches 


4259 Inco-ordinate ac- 
tion; contracted 
pelvis 

7831 Fetal distress; con- Breech presenta- 
tracted pelvis tion; contracted 

pelvis 


True conjugate; 
3.7 inches 


incisions in the lower uterine segment. It is 
more than likely, however, that fear of rup- 
ture which leads authorities such as Mohler, 
Bill, Dieckmann, and Greenhill to advocate 
repeat elective section in all cases is based on 
an experience of the vertical incision in the 
lower segment. Such an incision can rarely 
be kept wholly within the lower segment 
and this probably explains why Dieckmann 
found 7 cases of ruptured scar after 1,790 
cesarean operations. Even if the transverse 
incision carries an equally high chance of 


TABLE III 
Indication for 
repeat elective 

section 


Case Indications for 
No. primary section(s) 


6813 Fetal distress Previous c.s. 
7453 Pre-eclampsia Previous c.s. 
12813 Inco-ordinate ute- Previous c.s. 
rine action 
7610 Inco-ordinate ute- Previous stillbirth 
rine action 
9341 Fetal distress 
2429 Accidental ante- 
partum hemor- 
rhage 
4486 1. Brow presenta- 
tion; contracted 
pelvis 
2. Contracted pel- 
vis 
Fetal distress; con- Contracted outlet Age 35 
tracted outlet 
1. Contracted pel- Contracted pelvis Aged 42 
vis Ventral hernia 
2. Contracted repaired; 
pelvis sterilization 


Comments 


Postmaturity 
Previous stillbirth Age 37 


Contracted pelvis Age 37 
True conjugate 
3.8 inches 
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TABLE IV.—TRIAL OF LABOR 
Duration of 


Indication for 
primary 
section(s) 
Disproportion 


1. Dispropor- 
tion 

2. Dispropor- 
tion 

Inco-ordinate 
uterine 
action 

Breech pres- 
entation 


Ovarian cyst 
obstructing 
labor 

Inco-ordinate 
uterine 
action 

Disproportion 


Previous still- 
birth. Large 
baby 

Inco-ordinate 
uterine 
action 


Indication for 
repeat section 


Disproportior. 


Fetal distress 


Inco-ordinate 
uterine 
action 

Inco-ordinate 
uterine 
action 

Brow presen- 
tation 


Inco-ordinate 
uterine 
action 

Disproportion 


Inco-ordinate 
uterine 
action 

Inco-ordinate 
uterine 
action 


labor prior 
to repeat 
section 


Comments 


5 hours True conju- 


12 hours 


18 hours 


22 hours 


18 hours 


14 hours 


6 hours 


16 hours 


60 hours 


gate 3.3 
inches 


Uterus found 
ruptured at 
the time of 
section 


rupture such an accident is not so danger- 
ous for either mother or child. In nearly all 
cases the rupture is an incomplete one (in so 
far that the peritoneum is not involved), 
and as it occurs through relatively avascular 
tissue there is less chance of hemorrhage and 
shock. 

Moreover, irrespective of the direction of 
the scar, it must be emphasized that elective 
cesarean section does not entirely avoid the 
risk of rupture. In 6 out of 7 of Dieckmann’s 
cases the rupture was found already present 
at the time of elective operation before the 
onset of Jabor. The same is true in 3 out of 7 
cases reported by Cosgrove. Nevertheless, it 
is not unreasonable to believe that a quiet 
rupture discovered accidentally in late preg- 
nancy is of less real or potential danger to 
both mother and child than one occurring 
during labor or one which, already present, 
is exposed to the further stress of labor. 


DETECTION OF SCAR WEAKNESS 


If trial of labor and vaginal delivery is to 
be allowed for women with a cesarean scar 


TABLE V.—VAGINAL DELIVERY 


Total No. Normal Forceps Breech 
of cases delivery delivery delivery 
after 


1st vaginal delivery 


52 25 26 1 
9 8 1 


5 5 0 
4th vaginal 
section 0 


0 
27 


TABLE VI 
Indication for primary section No. of cases 
Inefficient uterine action 18 
Inefficient uterine action with pelvic contraction 
Disproportion 
Antepartum hemorrhage 
Miscellaneous: fetal distress; 

presentation; postmaturity 


toxemia; breech 


TABLE VII 

Weight of 

Indication for __baby_— 
primary section lbs. 02. 
Disproportion 5 Forceps 
Disproportion 6 5 Forceps 
Disproportion 6 Li Normal 


Weight of 
—baby_ 
lbs. 02. 


Type of subsequent 
vaginal delivery 


Case 
No. 


6975 
9207 
2596 


in the lower uterine segment, the ideal pro- 
cedure would be to select the cases in such a 
way as to exclude those with a weak or 
already disrupted scar. This raises the prob- 
lem of detecting the presence of a weak scar 
which is a very grave problem because even 
if the scar is available for inspection, it is 
difficult to assess its strength by its appear- 
ance. Contrary to the suggestion of Wil- 
liams, the uterine incision does not heal by 
muscle regeneration, but by fibrous tissue 
formation as described by Phaneuf in 1933 
and by Schwarz, Paddock, and Bortnick in 
1938. 

However, careful apposition of the muscle 
leads to less fibrous tissue formation. The 
real difficulty, however, is that fibrous tissue 
may be less likely to rupture than muscle, 
and experiments to demonstrate this fact 
were carried out as early as 1910 by Mason 
and Williams. Moreover, it is frequently 
observed at repeat cesarean section that the 
old scar is thin but extremely tough and 
resistant. The thickness of a scar, therefore, 
may not be a true indication of its reliability 


= 
Case 
11956 vaginal delivery after 
Bee 3rd vaginal delivery after 
4108 0 
a 5th vaginal delivery after 
ee 7th vaginal delivery after 
20263 MEE Age 42 46 1 
13716 
12116 
9038 
10752 
: 
7690 7 
6 8 
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Fic. 1. 


Fic. 2. 


Fics. 1 and 2. Defect in anterior wall visible in lateral hysterogram. Confirmed by intrauterine palpation. 


‘n labor. Despite these arguments, however, 
it is probably generally true that a scar 
which is thin and which shows a distinctive 
depression on one or other aspect of the 
uterine wall is rather more likely to disrupt. 

Prior to subsequent pregnancy. One of the 
long established criteria for assessing the 
reliability of an upper segment scar is a his- 
tory of pyrexia due to local infection during 
the days immediately following cesarean 
section. This, however, is of limited value so 
far as the lower segment operation is con- 
cerned. In any case, the absence of infec- 
tion does not allow a firm conclusion that 
the scar is sound. 

During subsequent pregnancy. Palpation of 
the uterine scar through the abdominal wall 
as suggested by Duckering is only applicable 
to a classical incision in the corpus or a verti- 
cal incision in the lower segment of the 
uterus. 

During subsequent labor. The presence of 
persistent pain and tenderness over the 
lower part of the uterus during labor is said 
to suggest impending rupture. None of these 
clinical features is reliable and, as empha- 


sized by Wilson, a lower segment scar may 
rupture without any obvious departure from 
normal, so far as symptoms and physical 
signs are concerned. 

Following subsequent labor. Manual explora- 
tion of the uterus.—Manual exploration of 
the uterus immediately after vaginal deliv- 
ery subsequent to a cesarean section enables 
the scar to be palpated. Valuable informa- 
tion can be obtained by this procedure, and 
there is much to be said for practicing it 
routinely. In the first place it is the only cer- 
tain means of diagnosing rupture of a lower 
segment scar and this at a time before the 
patient develops shock. Secondly, it permits 
an assessment of the scar which can be used 
as a guide to the management of subsequent 
pregnancies. 

Sixty-four patients were examined in this 
manner and the scar was judged to be sound 
in 53. In these the examination revealed 
either no evidence of a scar or a thin line of 
uniform thickness not depressed below the 
surface. In the remaining 11 cases, the scar, 
either in whole or in part, was broad, vary- 
ing in thickness and forming a groove across 
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Fic. 3. Defect in anterior wall visible in lateral hyster- 
ogram. Confirmed by intrauterine palpation. 


the front of the uterus (Table VIII). In 8 of 
these it was found that the original opera- 
tion had not been strictly lower segment in 
type, for the transverse scar was situated 
either at the junction of the upper and lower 
segments or definitely in the upper segment. 
It will be seen from the details given in 
Table VIII that in all these cases the opera- 
tion was carried out before labor or during a 
labor characterized by abnormal uterine 
action—circumstances in which the lower 
segment would be poorly formed and less 
accessible. In the remaining 3 cases in which 
the scar was assessed as defective it was 
definitely situated in the lower segment. 
Here the defect consisted chiefly of widen- 
ing and thinning at one or other end of the 
original incision. 

Contrary to the view of O’Donel Browne 
who believes the soundest scar results from 
elective cesarean section, the information 
obtained by intrauterine palpation suggests 
that good healing is most often obtained 
when the operation is performed after the 
lower segment is well formed. 

Hysterography.—On the supposition that 
a gross defect in healing may lead to a 


TABLE VIII.—DEFECTS IN THE SCAR DETECTED iy 
INTRAUTERINE PALPATION 

Case — Indication for Type of Maturity 

No. cesarean section operation No. of cases Site of incis'on 


0901 Placenta previa Elective 28 Upper segment 
0486 Placenta previa Elective 36 Upper segment 
3105 Placenta previa Elective 37 Upper segment 
9808 Postmaturity Elective 46 Upper segment 
4480 Contraction ring After 6 
hours in 
labor 40 
11847 Edema of vulva Elective 40 
11077 Uterine inertia After 36 
hours in 39 
labor 


Upper segment 
Upper segment 
Junction of 
upper and 
lower 
segments 
Junction of 
upper and 
lower 
segments 
Lower segment 


Placenta previa Elective 39 


7124 Placenta previa Elective 37 
158393 Inco-ordinate After 30 
uterine action hours in 
labor 41 
After 42 
hours in 
labor 39 


Lower segment 
5041 Inertia 


Lower segment 


TABLE IX.—HYSTEROGRAPHY 
No. of cases Intrauterine palpation 
16 Soundly healed 


Findings 
Regular anterior wall 
shadow 
3 Widening of scar at one Regular anterior wall 
or other angle shadow 
5 Gross deficiency of whole Definite bulge in ante- 
scar rior wall shadow in 4 
cases (Figs. 1 to 4) 


permanent alteration in the shape of the 
uterine or cervical canals hysterography was 
carried out 3 months after delivery in 24 of 
the 64 cases in which the uterine scar was 
palpated at the time of delivery. The data 
are summarized in Table IX. In 5 cases the 
uterine scar was known to be poor, evidence 
of which was clearly seen in the radio- 
graphic films of 4. In all the cases in which 
the uterine scar was known to be good, 
lateral radiography revealed normal appear- 
ances. 

The results indicate that it is possible to 
show a gross deficiency in a uterine scar by 
means of a well taken lateral hysterogram 
and that the method though not universally 
reliable is of value as a guide to the mode of 
delivery in a subsequent confinement. To 
this end hysterography has been performed 
on a further group of 36 women who have 
recently been delivered by cesarean section. 
Of these, 2 appear to have faulty scars but 
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:. 4. Hysterogram performed 3 months after deli- 
by cesarean section. Defect in anterior wall visible 


‘ec have so far been delivered, so the 
iologic and clinical findings cannot yet 
compared. 


\ CLUSION 


\aginal delivery following lower segment 
arean section is an accepted mode of 
livery in the majority of the large mater- 
\y hospitals in this country. Although the 
.ithematical chances of a lower segment 
scar undergoing disruption in labor have 
never been assessed, experience shows that 
the risk is small. To reduce this risk to a 
minimum, careful selection of cases, avoid- 
ing those with a weak scar, is an essential, 
and two methods are suggested. First, intra- 
uterine palpation should be carried out 
immediately after vaginal delivery, the value 
of which has been stressed by many. This 
method permits reliable assessment of the 
degree of healing of the scar and presum- 
ably, therefore, of its strength in a future 
labor. Unfortunately, the results are not 
available for the first vaginal delivery after a 
cesarean section—only for subsequent ones. 
Secondly, hysterography performed some 3 
months after the original cesarean section is 


in both anteroposterior and lateral view. Patient has not 
yet become pregnant again. 


suggested as a further method of detection 
of a weak scar. While it is not so reliable as 
intrauterine palpation it is the only method 
available on which an assessment can be 
made for the first labor following cesarean 
section. 

Finally, bearing in mind the common 
sites for defective scars and for defects in the 
scar, it would appear that attention should 
be paid to placing the incision as low in the 
uterus as possible and to careful suturing of 
the angles of the incision. 


SUMMARY 


1. Of 100 women previously delivered by 
transverse lower segment cesarean section, 
74 achieved vaginal delivery. 

2. The risk of rupture of the lower seg- 
ment scar is discussed and methods for the 
detection of scar weakness are assessed. 
Hysterography is suggested as an additional 
method. 

3. From the standpoint of preventing 
scar rupture it is suggested that the placing 
of the incision low in the uterus, and careful 
suturing of the angles of the incision at the 
time of the primary operation are important. 
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THE WALKING VENOUS PRESSURE TEST IN 
RELATION TO OCCLUSIVE ARTERIAL 
JISEASE IN THE LOWER EXTREMITIES 


OHN H. SCHNEEWIND, M.D., CHAD N. MANSOUR, M.D., and 


VILLIAM J. GROVE, M.D., Chicago, Illinois 


: Is NOW CLEAR that measurement of venous 
yessures in the legs during exercise is a 
such more valuable index of the efficiency 
' venous drainage than is the measurement 
: venous pressures during rest. The results 
‘ walking venous pressure tests on lower ex- 
emities with venous disorders were related 
a previous communication (3). Included 
ere a small number of tests on patients 
ith occlusive arterial disease. It was thought 
iat walking venous pressure testing might 
{ford additional information on blood flow 
1 arteriosclerotic legs as well as on the effects 
»! lumbar sympathectomy in these patients. 
In this article the results of walking venous 
wessure tests on 16 patients with arterial in- 
sufficiency of the lower extremities are pre- 
sented. The patients were again tested fol- 
lowing lumbar sympathectomy. In _ the 
inajority of patients the veins appeared com- 
pletely normal and in the others only 
ininimal varicosities were observed. 

In this group of patients we learned to 
direct our attention to the amount and 
rapidity of venous pressure increase following 
the fall in venous pressure due to exercise. 
The results of the tests have been portrayed 
in the form of a graph—the downward por- 
tion being the venous pressure drop due to 
exercise and the upward portion being the 
increase immediately after exercise. 


EQUIPMENT AND TECHNIQUE 
A detailed description of the equipment 


and method of testing was previously re- 
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ported (3). A polyethylene catheter is in- 
serted into a superficial vein of the ankle and 
is connected to a manometer of the type 
used for measuring spinal fluid pressures. 
The system is filled with 114 per cent citrate 
solution and readily transmits venous pres- 
sures. The pressures were measured under 
three different conditions: (1) with the pa- 
tient standing quietly erect, (2) with the 
patient walking briskly in place, and (3) 
immediately after the patient stopped walk- 
ing. The results have been illustrated in the 
form of a graph with pressure in centimeters 
of water being plotted against time in 
seconds. The initial pressure in each curve is 
a resting venous pressure. When disease was 
found to be present in both legs, the one 
with the most severe symptoms was usually 
selected. 


RESULTS 


The type of pattern obtained with normal 
legs is shown in Figure 1. ‘The venous pres- 
sure drops rapidly with the beginning of 
exercise and promptly returns to pre- 
exercise levels after cessation of walking. 

In the presence of arteriosclerosis ob- 
literans three types of venous pressure re- 
turn following exercise-induced drop were 
noted prior to sympathectomy. Examples of 
each type will be shown. 


Group I. Marked Delay in Postexercise 
Venous Pressure Response 


The venous pressure fell rapidly in re- 
sponse to exercise but after cessation of walk- 
ing there was a marked delay in the return 
to pre-exercise levels. 
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VENOUS PRESSURES 
RIGHT LEG 


NORMAL LEG -R,H. 


X- START WALK 


PRESSURE CM OF WATER 


STOP WALK 


1-30 2MINIS 30 45 IMIN I-30 2MIN 
SECONDS 
Fic. 1. Patient R. H. Walking venous pressure test. 
Normal pattern. The venous pressure drops rapidly with 
the beginning of exercise and promptly returns to pre- 
exercise levels after cessation of walking. 


15 30 45 IMIN 


Patient S. L., a 55 year old white male, entered 
the hospital because of pain in both legs which began 
after walking one-half block. On physical examination 
there was blanching on elevation and dependent 
rubor. There were weak femoral pulses but none below 
this level. Oscillometric readings were zero except for 
1 plus in the left thigh. Calcification of the aorta and 
iliac and femoral vessels was visualized by x-ray exam- 
ination. A left femoral arteriogram showed obstruction 
of the left superficial femoral artery (Fig. 2). A right 
femoral arteriogram was attempted but was unsuccess- 
ful. A walking venous pressure test of the right leg 
was done prior to operation. There was a rapid fall in 
venous pressure due to exercise but the venous pressure 
return after cessation of exercise was almost com- 
pletely absent. The test was repeated after right lum- 
bar sympathectomy. The response to exercise was 
again normal, but now the postexercise venous pres- 
sure rise was markedly improved. 


The results of these tests are shown as a 
graph in Figure 3. 


Group II. Moderate Delay in Postexercise 
Venous Pressure Response 


In this group there was a fairly normal 
exercise-induced drop in venous pressure 


but there was a delayed return of the venous 
pressures to pre-exercise levels. 


Patient O. P. P., a 54 year old white male, entered 
the hospital because of pain in the left leg broughi on 
by walking one-half block and coldness of the left foot 
for the past year. Examination showed no pulses distal 
to the femoral on the left. Oscillometric readings were 
4 plus at the thigh but zero below. : 

A left femoral arteriogram (Fig. 4), showed no 
visualization of the proximal left superficial femoral 
artery; however, dye did enter 4 inches above the 
knee. The popliteal artery and its branches were well 
outlined. 


The results of walking venous pressure 
tests before and after lumbar sympathectomy 
are shown in Figure 5. There is moderate 
delay in the venous pressure response after 
exercise which is somewhat improved follow- 
ing lumbar sympathectomy. 


Group III. No Change in Postexercise 
Venous Pressure Response 


In this group, the preoperative walking 
venous pressure tests were of the pattern 
seen in normal individuals and were un- 
changed by lumbar sympathectomy. Ar- 
teriographic studies demonstrated patency 
of both the superficial and deep femoral 
arteries. 

Anaortogram of one of the patients (W. H.) 
in this group is shown in Figure 6. Filling 
defects and narrowing may be seen in the 
right common iliac artery. The right super- 
ficial and deep femoral arteries visualized 
throughout. The walking venous pressure 
test (Fig. 7) prior to sympathectomy was of 
a normal pattern and was unchanged by 
operation. 


DISCUSSION 


In an attempt to find a possible cause for 
the different venous pressure patterns we 
have tabulated the pertinent findings in 
each case for comparison with the others 
showing a similar pattern (Tables I, II, and 
III). 

The finding which correlates best with the 
postexercise venous pressure response is the 
extent of arterial occlusion as depicted by 
arteriography. The patients in group I 
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Fic. 4. 


lic. 2. Patient S. L. Left femoral arteriogram. No 
visualization of left superficial femoral artery. 

l'ic. 3. Patient S. L. Venous pressure tests before and 
after lumbar sympathectomy. Postexercise venous pres- 
sure response markedly improved after operation. 

lic. 4. Patient O. P. P. Left femoral arteriogram. 
No visualization of proximal left superficial femoral 


ARTERIOSCLEROSIS OBLITERANS -S,L. VENOUS PRESSURE 
RIGHT LEG 


160 
150 
140 4 


1307 START WALK 
POSTOP 


PRESSURE CM OF WATER 


STOP WALK 


18 30 45 IMIN 1-30 «2MINIS 30 45 IMIN 1-30 
SECONDS 

Fic. 3. 


ARTERIOSCLEROSIS OBLITERANS-O.,P.P. 
LEFT LEG 


VENOUS PRESSURE 
LEFT LEG 


START WALK 


PRESSURE CM OF WATER 


+ 
STOP WALK 


158 30 45 2MINIS 30 45 IMIN I-30 2MIN 
SECONDS 


Fic. 5. 


artery. Dye enters 4 inches above knee. Popliteal artery 
and branches are well filled. 

Fic. 5. Patient O. P. P. Walking venous pressure 
tests before and after left lumbar sympathectomy. There 
is moderate delay in the postexercise venous pressure re- 
sponse prior to sympathectomy which is somewhat im- 
proved after operation. 
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Fic. 6. Patient W. H. Aortogram demonstrates 
filling defects and narrowing of right common iliac 


showed marked delay in postexercise venous 
pressure response. In none of these patients 
was the superficial femoral artery found to 
be patent. 

The patients in group II had moderate 
delay in postexercise venous pressure re- 
sponse. In this group there was less correla- 
tion between the pressure responses and the 
arteriographic studies than in group I. In 4 
patients, the superficial femoral artery was 
open. In 3 patients oscillometric studies sug- 
gested some filling of the superficial femoral 
artery. There was no evidence of superficial 
femoral artery filling in the remaining 4 
patients. 

All of the patients in group ITI had normal 
postexercise venous pressure responses and 
had open superficial and deep femoral 
arteries. 

Great caution must be used in attempting 
to interpret changes in arterial flow on the 
basis of pressure changes in superficial veins. 
Most investigators believe that the innerva- 
tion of veins is the same as that of arteries, 


ARTERIOSCLEROSIS OBLITERANS-W.,H. VENOUS PRESSURE 
140 RIGHT LEG RIGHT LEG 


START WALK 


PRESSURE CM OF WATER 


15 30 45 IMIN I-30 2MINIS 30 45 IMIN I-30 2MIN 
SECONDS 
Fic. 7. 


artery in addition to a filling defect in left common 
iliac artery. 

Fic. 7. Patient W. H. Walking venous pressure test. 
Postexercise venous pressure response essentially normal 
and unchanged by operation. 


and some claim that the veins are more sensi- 
tive to stimuli than the arteries. In a recent 
study, Beaconsfield found that dilatation of 
veins after sympathectomy was an active 
process and not due only to increased arterial 
flow. 

In general, the less severe type of arterial 
obstruction showed a normal venous pressure 
pattern, but with increasing severity of ar- 
terial block the venous pressure response 
after exercise showed progressive impair- 
ment. It should be noted that in every pa- 
tient with impaired venous pressure response 
before sympathectomy, the patterns assumed 
an essentially normal appearance after 
operation. 

de Takats recently has shown that increas- 
ing degrees of severity of intermittent 
claudication may be related to increasing 
severity of arterial obliteration as revealed 
by arteriography. This would tend to support 
the finding of a relation between postexercise 
venous pressure response and arterial ob- 
struction. 
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TABLE I.—GROUP I, MARKED DELAY IN POSTEXERCISE VENOUS PRESSURE RESPONSE 


Pulses Ischemic 


Fem. Pop. D.P. P.T. Thigh Calf Ankle changes 
+ 0 0 0 1 0 0 None 


None Present, on- None 


None Present, on- None 


Intermittent Rest 

claudication pain X-ray findings 

Present Atonset— No filling of right superficial femoral 
subse- artery. Filling defects of deep fem- 
quently oral and popliteal arteries 
disappeared 

Probable obstruction of right super- 
ficial femoral artery. Vascular cal- 


cification—both thighs 


set after 

walking 

block 

Right superficial femoral and poplit- 
eal arteries do not visualize. Deep 
femoral appears normal 


set after 
walking 
2-3 blocks 


TABLE I1.—GROUP 2, MODERATE DELAY IN POSTEXERCISE VENOUS PRESSURE RESPONSE 


Fem. Pop. P.T. Thigh Calf Ankle Changes 
+ 0 0 0 3 2 0 None 


None 


None 
None 


None 


Minimal Severe 


Intermittent Rest 

claudication pain X-ray findings 

Severe None Right superficial femoral artery visu- 
alizes well—irregular in lower one- 
half, narrowing in adductor canal. 
Deep femoral normal 

Left superficial femoral artery visu- 
alizes down to adductor tendon 
where dye stops. Deep femoral 
normal 

Mod. None Right superficial femoral artery visu- 
severe alizes for 4 cm. where it ends in 
collaterals. Deep femoral normal 

No visualization of left superficial 
femoral artery 

No arteriogram 


Severe Present 


Left Hemi- Present 
paresis 

Severe None No arteriogram 

Present Calcification of distal aorta, femoral 
and iliac vessels 


Minimal Severe None 


None 


None 


Mod. None Narrowing of aorta at bifurcation and 
severe of common iliac arteries. No visu- 
alization of superficial femoral 
arteries 

Superficial femoral artery blocked at 
origin—refills 4 in. above knee 


Severe 


TABLE III.—GROUP 3, NORMAL POSTEXERCISE VENOUS PRESSURE RESPONSE 


vears Fem. Pop. P.T. Thigh Calf Ankle changes 


W.H. + 0 0 0 0 1 0 None 
40 


M.R.AL + None 


50 


B.ALC. None 
40 


SUMMARY AND CONCLUSIONS 


Walking venous pressure tests were done 
on a group of patients with occlusive arterial 
disease of the lower extremities. None of the 
patients had serious venous derangement. 


Intermittent Rest 

claudication pain X-ray findings 

Mod. severe None Irregular defects—right common iliac 
artery. Superficial and deep femor- 
als visualize throughout 

Aortogram—normal visualization of 
aorta, iliacs, and femorals down to 
midthigh 

Arteriogram of poor quality but left 
superficial femoral artery visualizes 
in upper thigh. Extensive collaterals 
—lower thigh. Deep femoral patent. 
Good filling in arteries of leg 


Severe None 


Severe None 


The exercise caused a fall in venous pres- 
sures due to the pumping action of the 
muscles. We learned to direct our attention 
to the type of venous pressure response ob- 
tained immediately after exercise. These tests 


i 
+ 0 0 60 0 0 
0 0 0 2 0 0 
. \ + 0 0 0 4 2 0 None 
0 0 0 0 
+ 0 0 0 0 0 
] 
Witt. 0 0 0 2 1 0 
k { + 0 0 0 0 0 0 | 
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were done before and after lumbar sym- 
pathectomy. 

Patients with moderate arterial insuf- 
ficiency showed essentially normal venous 
pressure return immediately after exercise; 
those with more severe arterial obstruction 
showed moderate to marked delay in venous 
pressure return immediately after exercise. 

The finding of impaired postexercise ve- 
nous pressure response seemed to correlate 
best with the degree of arterial occlusion as 
shown by arteriography. 


In every case in which an absent or ce- 
layed postexercise venous pressure pattern 
was noted prior to sympathectomy, a much 
improved or normal postexercise venous 
pressure response was found to be present 
after operation. 
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AN EXPERIMENTAL STUDY OF THE USE OF 
POLYVINYL SPONGE FOR AORTIC GRAFTS 


CHALLENGE Of replacing diseased or in- 
| segments of the vascular system has 
‘lated much interest in blood vessel. 
s. Homografts have been used exten- 
. v and with notable results; nevertheless, 
: «lea of having always the precise size and 
. «© of graft needed is intriguing and still 
utilized by homografts. Only in prosthet- 
i ll the truly ubiquitous quality be found. 

any devices and materials have been 
i: in the past with usually some degree of 
si_oss. Late results have not always been 
o |. Plastic textiles have been thoroughly 
ii) tigated by Voorhees and Blakemore who 
a. cate the use of grafts constructed from 
vi on “SN” cloth. Clinical experience with 
vi .on “N” is both interesting and encour- 
aviig. Shumacker and King have devised 
grotis from nylon with polythene incorpo- 
raicd between nylon layers. This type of 
cloth graft also appears successful in experi- 
mental and clinical application. Yet to us 
none of these fabrics seems to be ideal for the 
construction of artificial vessels. Polyvinyl 
sponge (ivalon®), the material we have 
used, is in important respects a better sub- 
stance for this purpose. 

Polyvinyl sponge can be made into excel- 
lent blood vessel grafts because of its unique 
property of maintaining an applied deformity 
after cooling which has been imposed during 
boiling. We first used the sponge molded in 
this manner to close experimental, interven- 
tricular septal defects under direct vision 
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(6). Sponge plugs, designed to fit the dimen- 
sions of the septal defect, healed firmly in 
position with very little inflammation. After 
this successful experience with the material, 
we decided to use it in other ways and found 
that it could easily be formed into fine, arti- 
ficial vessels of various sizes and complexity. 


PREVIOUS USES OF POLYVINYL SPONGE 


The physical characteristics of medically 
pure, polyvinyl sponge were first described 
by Grindlay and Waugh who pointed out 
the great tensile strength of the material and 
used it to wrap aneurysms. Gale has reported 
extensive experience with ivalon as extra- 
pleural and intrapleural plombage following 
pulmonary resection. Bahnson recorded the 
characteristics of polyvinyl sponge sutured 
in the heart. Kirklin and associates have made 
clinical use of the material for closure of 
interatrial septal defects employing the Gross 
‘atrial well” (2). Ivalon has been used to 
support blood vessel grafts. Johns and Bla- 
lock have constructed ivalon baffles after the 
method of Harken for mitral insufficiency. 
ReMine and Grindlay, however, were the 
first to make polyvinyl sponge tubes which 
they used as stents for experimental choled- 
ochoduodenostomy. 


PREPARATION OF POLYVINYL SPONGE GRAFTS 


Ivalon has certain advantages over cloth 
grafts. There is no inside seam, the material 
does not sift blood, and the anastomosis is 
readily accomplished because the graft is as 
easy to handle as the blood vessel itself. ‘The 
method of constructing the grafts is shown 
in Figures 1 and 2. Thin layers of sponge are 
cut from the dry brick with an ordinary 
butcher knife. One and a half to 2 millimeters 
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Aluminum form 


Copper tubing arid sleeve 
‘) with 3 layers of ivalon 


forms compress- 
ing ivalon Aortic (ivalon) graft 
Fic. 1. 


Fic. 1. Illustration of the method of constructing a 
polyvinyl sponge tube from sheets of the material. These 
tubes are suitable for abdominal or thoracic aortic grafts. 

Fic. 2. The technique for making a bifurcation graft 
is somewhat more elaborate. The copper tubing is as- 
sembled before wrapping is begun. The apical strip of 
sponge is applied first; then, the limbs and aortic segment 
are wrapped. Compression is exerted by means of a modi- 
fied Hoffman clamp. 


is thin enough for convenient usage. The 
material is washed with cold water after 
which it is wrapped around a copper cyl- 
inder of the desired diameter. Aluminum 
molds compress the sponge when applied to 
its circumference and are tightened with 
wires or clamps. Solid teflon plastic may 
also be used for the cylinder and mold. When 
this process is completed, the entire mold 
with its enclosed graft is boiled in water for 
30 minutes to effect sterilization. ‘The graft 
is next removed from the mold, immersed in 
cold saline, and sutured into position. ‘The 
graft is smooth and glistening on the intimal 
surface and only slightly less so on the ex- 
ternal aspect. The grafts were approximate- 
ly 4 centimeters long, while the segment of 
vessel resected was somewhat less than the 
length of the prosthesis. 


Copper 
f tubing 
\valon "diaper" 


Copper tubing with 
3 layers of nan) 


wrapped around 
it Vx 


Aluminum 


Compression clamp for 
each limb of bifurcation 


Ivalon tube 


Y for aortic portion of bifurcation 


groft 
Fic. 2. 


Bifurcations are readily constructed from 
copper tubing and require only an additional 
comment about wrapping. A strip of ivalon 
is first applied to the bifurcation apex; then, 
each limb of the bifurcation is wrapped to 
and including the distal aortic portion of the 
graft after the manner of a hip spica cast. 
Finally, the aortic segment is wrapped, and 
the compression applied as seen in Figure 
2. 

For clinical use a complete set of all sizes 
and shapes of grafts can be made so that the 
appropriate graft can be selected when the 
measurements are made at surgery. In ex- 
perimental work frequent small dispropor- 
tions in size between the graft and aorta 
were encountered, but there was little diffi- 
culty in adjusting the anastomosis to accom- 
modate a disproportion favoring either the 


TABLE I.—TYPE OF GRAFT 


Site of graft 
Abdominal aorta 


2 living and well at 4 months 
1 sacrificed at 6 weeks 

2 living and well at 2 months 
1 sacrificed at 2 months 


Remarks 


Graft in sacrificed dog completely 
patent 

Thrombosis of left limb in dog sacri- 
ficed at 2 weeks 


Status 


1 sacrificed at 2 weeks 


4 dogs living and well from 6 
weeks to 4 months 


Grafts completely patent in 3 dogs 
sacrificed at 1, 2, and 3 weeks 
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Fic. 4. 


3. Aortogram in a dog sacrificed 2 months after 
rtic bifurcation was replaced by a polyvinyl sponge 


. 4. This photograph of the specimen from the dog 
‘are 3 shows endothelium covering completely the 


‘or the aorta. With a full set of assorted 
is this disparity need not be tolerated. 


USSION OF RESULTS 


'. xperiments on 14 dogs have been done. 
‘Table I indicates the type of graft used in 
each animal. Seven had grafts to the tho- 
racic aorta, 3 to the abdominal aorta, and 4 
to the aortic bifurcation. All except 2 of the 
dogs with thoracic aortic grafts had hypo- 
thermia to protect against neurologic deficit. 
In | of the 2 warm dogs, the period of occlu- 
sion, 20 minutes, was long enough to pro- 
duce hind limb paralysis. The animal was 
sacrificed, and the lumen of the graft was 
completely patent. A continuous, over-and- 
over suture of No. 5-0 silk was employed for 
all anastomoses. In the entire series only 1 
dog had thrombosis which occurred at the 
suture line of the left limb in a bifurcation 
graft. The dog was small, and the technical 
difficulties consequent thereto doubtless con- 
tributed to the suture line thrombosis. 

Figures 3, 4, and 5 show respectively the 
aortogram, specimen, and histologic section 
of a bifurcation graft in a dog sacrificed 2 
months after operation. Endothelium has 


f 


intimal surface. The apparent disproportion which is 
present between the graft and the blood vessels is the 
result of contraction of the vessels and curling of the 
graft. 

Fic. 5. In the upper right hand corner of this photo- 
micrograph of the specimen in Figure 4 endothelium can 
be seen. Tongues of dark staining fibrous tissue are reach- 
ing out into the sponge and separating it into islands 
surrounded by living tissue. 


completely covered the intimal surface, and 
fibrous tissue is infiltrating the interstices of 
the sponge. No shrinkage of the graft or con- 
striction of the lumen has occurred. There 
has been no aneurysm formation or dilata- 
tion of any of the grafts thus far inspected. 

The longest survivor is 4 months, and, 
hence, a number of animals will be followed 
much longer. Because of the excellent results 
obtained so far in dogs, we concluded that it 
was worth while to call attention to this 
method of making artificial arteries. 

Tubular polyvinyl sponge may also be 
used to make tracheal and bronchial grafts. 
Ivalon tubes of two layers incorporating 
polythene rings between them offer an an- 
swer to the need for a cylinder which can 
remain in situ, become adherent to adjacent 
tissues, and not collapse. Experiments are in 
progress to ascertain if ivalon tubes will func- 
tion satisfactorily as tracheal and bronchial 
segments. 

Nonsuture techniques for anastomosis with 
polyvinyl sponge grafts are suggested by the 
expedient of incorporating less flexible ma- 
terial between the sponge layers. This meth- 
od would be particularly helpful in the anas- 
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tomoses of small vessel grafts, e.g., the pop- 
liteal, celiac axis, and the superior mesenteric 
arteries. 


SUMMARY AND CONCLUSIONS 


1. The method of constructing polyvinyl 
sponge blood vessel grafts, which have been 
used in 14 dogs, is described in detail. 

2. The similarity in texture between sponge 
grafts and the normal aorta makes suture 
anastomosis easy to accomplish, and the 
porous nature of the graft allows it to be in- 
filtrated ultimately by living tissue. The ab- 
sence of an inside seam and the blood-tight 
characteristic of the material are distinct 
advantages over cloth grafts. 

3. Further uses of polyvinyl sponge for 
tracheal and bronchial grafts and for non- 
suture anastomoses are at present under in- 
vestigation. 

4. It appears that the use of polyvinyl 
sponge grafts in clinical cases is justified on 
the basis of the experimental results which 
have been obtained. 


REFERENCES 


1. Baunson, H. T., and Baker, C. B. Study of prosthet:. 

materials used inside the heart. Surgical Forum 195°: 
American College of Surgeons. P. 78. Philadelphia: 
W. B. Saunders Co., 1953. _ 
Donatp, D. E., Kirxuin, J. W., F. H., ancl 
GrinDLAy, J. H. Methods of closure of experimentally 
produced atrial septal defects. Surgical Forum 195); 
American College of Surgeons. P. 41. Philadelphia: 
W. B. Saunders Co., 1953. 

. Gate, J. W., Curreri, A. R., Younc, W. P., and 
Dicktr, H. A. Plastic sponge prosthesis following re- 
section in pulmonary tuberculosis. J. Thorac. Surg., 
1952, 24: 588. 

Grinb.ay, J. H., and Wauau, J. M. Plastic sponge 
which acts as a framework for living tissue. Arch, 
Surg., 1951, 63: 288. 

. Jouns, T. N. P., and Biatock, A. Mitral insuffi- 
ciency: the experimental use of a mobile polyvinyl 
sponge prosthesis. Ann. Surg., 1954, 140: 335. 
Lewis, F. J., and Tauric, M. The repair of experi- 
mental interventricular septal defects, during hypo- 
thermia, with a molded polyvinyl sponge. Surg. Gyn, 
Obst., 1955, 100: 583. 

ReMine, W. H., and Grinpiay, J. H. Skin-lined 

omentum and plastic sponge tubes for experimental 

Arch. Surg., 1954, 69: 
55. 

. SHuMACKER, H. B., and Kino, H. The use of pliable 

plastic tubes as aortic substitutes in man. Surg. Gyn. 
Obst., 1954, 99: 287. 
VooruEEs, A. B., JARETZKI, A., III, and BLAKEMORE, 
A. H. The use of tubes constructed from vinyon “‘N” 
- — arterial defects. Ann. Surg., 1952, 
135: 


ate 
i 
ap 
: 


COMEDOCARCINOMA OF 'THE BREAST 


OREL A. STAPLEY, M.D., MALCOLM B. DOCKERTY, M.D., and 
-fUART W. HARRINGTON, M.D., F.A.C.S., Rochester, Minnesota 


)MEDOCARCINOMA has appeared in the sub- 
oups in many classifications of carcinoma 
ihe breast, and is currently mentioned in 
cost standard textbooks of pathology. Nev- 
theless, the question frequently arises as 
, whether or not it should be treated as a 
stinct disease entity. While it is well ac- 
pted that most carcinomas of the breast 
vise from ductal epithelium, the existence 
_a distinct type which tends to remain con- 
ned to the ducts and thus has a substan- 
ly different prognosis is not so well recog- 
ved. The present paper portrays an effort 
, develop the concept that this is a separate 
isease entity and to establish what appears 
/us to be a more than casual relationship 
‘ween comedocarcinoma and another 
oorly understood condition, namely, Pag- 
‘'s disease of the nipple. 
Bloodgood originated the term “‘comedo 
arcinoma” following his observations on 
certain gross lesions of the breast which were 
characterized by prominent dilatation of 
imammary ducts from which plugs of inspis- 
sated secretions could be expressed. ‘The re- 
semblance of these plugs to cutaneous come- 
clones was striking. As early as 1893, he not- 
ed that this form of cancer, which incident- 
ally produced a distinctive microscopic pic- 
‘ure, had a better prognosis than did other 
ialignant lesions of the breast. Bloodgood 
also introduced the term “‘comedo-adenoma”’ 
to designate a supposedly benign counter- 
part of comedocarcinoma, but the term 
‘“comedo-adenoma” later fell into disrepute 
as a result of misinterpretation. The original 
meaning of the term “‘comedo carcinoma” 


From the Sections of Surgical Pathology and Surgery, Mayo 
Clinic and the Mayo Foundation, Rochester, Minnesota. 
_Abridgment of thesis submitted by Lorel A. Stapley to the 
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has been modified by Lewis and Geschickter, 
Foote and Stewart (13), and others on the 
basis of microscopic observation of infiltrat- 
ing and noninfiltrating tendencies, features 
which offer more in the way of prognostic 
and therapeutic implications. Indeed, the 
noninfiltrating type may be considered anal- 
ogous to carcinoma in situ or preinvasive 
carcinoma of the skin, cervix, stomach, colon, 
and bladder. Such a concept is not new, 
since it has been applied to tumors of the 
breast by Bloodgood, Cheatle, Muir and 
Aitkenhead, and others. 

The treatment of predominantly intra- 
ductal carcinoma of the breast hinges direct- 
ly on its proper recognition. It was suggested 
early by Bloodgood that simple mastectomy 
was sufficient if definite evidence of invasion 
was not found. Simple mastectomy was con- 
sidered as rational therapy for noninfiltrat- 
ing comedocarcinoma by Foote and Stewart 
(13), in 1946. They stressed, however, that 
one must be absolutely certain that the 
tumor has not extended beyond the ducts. 
Cole and Rossiter recommended simple mas- 
tectomy for precancerous hyperplasia of the 
type which resembles cancer but does not 
extend beyond the ducts. Geschickter men- 
tioned 8 cases in which local excision of a 
comedocarcinoma was performed because 
examination indicated that the tumor had 
not extended beyond the mammary ducts. 
In 6 of these cases, the tumor recurred local- 
ly in from 1 to 4 years after the operation. 
This author said that it is difficult to deter- 
mine whether or not the tumor has extended 
beyond the mammary duct. 

One of the interesting clinical features of 
comedocarcinoma or intraductal carcinoma 
of the breast is the more than occasional 
existence of a discharge from the nipple. In 
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TABLE I.—AGE OF PATIENTS 
Patients. 
Per cent 
1.8 
19.5 
41.6 
22.5 
7.9 
4.9 
1.8 
100.0 


Age, years No. 


TABLE II.—SIGNS AND SYMPTOMS 


Sign or symptom Primary Secondary Total 


Lump or mass in breast 159 19 178 
Caking or heaviness of breast. . . 22 6 28 
Discharge from nipple 32 33 
Pain in breast 76 


36 per cent of 106 cases of comedocarcinoma 
reviewed by Geschickter, either there was a 
history of a serous or sanguineous discharge 
from the nipple or a small amount of clear 
fluid could be expressed from the nipple. In 
many of these cases, the tumor could not be 
palpated. Campbell said that a sanguineous 
discharge from the nipple is extremely rare 
in cases of nonpalpable carcinoma of the 
breast. 

In an article entitled ‘Hidden Carcinoma 
of the Breast,’? Cogswell reported a case in 
which a primary, nonpalpable adenocar- 
cinoma of the breast metastasized to an 
axillary lymph node. He said that Jackson 
had reported 3 similar cases. In discussing 
Cogswell’s paper, Davis, Blackburn, and 
Powell each said that he had observed a 
similar case, and Zimmermann mentioned 
a case in which cytologic examination of a 
serous discharge from the nipple disclosed 
a nonpalpable carcinoma of the breast. In 
this case, a radical operation revealed meta- 
static involvement of the axillary lymph 
nodes. Saphir recently described the char- 
acteristic cytologic findings in a group of 
cases in which intraductal carcinoma was 
associated with a discharge from the nipple. 
Paget’s disease of the nipple has been stud- 
ied similarly by Eisen and Taft. 

An intriguing histologic aspect of comedo- 
carcinoma is its association with Paget’s 
disease of the nipple. Bennett sectioned 135 
nipples which showed evidence of carcinom- 


TABLE III.—CORRELATION OF GRADE OF MALI:;- 
NANCY, INVOLVEMENT OF LYMPH NOD!s5 
AND EXTRADUCTAL INVASION 


Involvement of 
—-Grade of malignancy-— lymph nodes Extraductal invasiv.* 
Grade No. Percent} No. Percent} No. Percen:t 


1 20 aS 0 0 40.( 
2 55 26.2 ie 23:6 63.¢ 
3 7S 34.8 43 58.9 83.1 
4 62 29.5 34 54.8 100.0 


Total 210§ 100.0 


*Evidence of extraductal invasion observed in more than 25 per cent 
of the area of all sections examined microscopically. 

if 210 cases. 

tOf cases of respective grades of malignancy. 

§This figure does not include 11 cases in which examination dis- 
closed preclinical Paget’s disease of the nipple or 5 cases in which pre- 
viously undiagnosed Paget’s disease was found. Since involvement of the 
lymph nodes was evident in 5 of these 16 cases of Paget’s disease, the 
lymph nodes were involved in 95 (42 per cent) of the total group of 226 
cases. 


atous ulceration and the nipples of 92 breasts 
in which there was a ductal carcinoma. This 
study disclosed several instances of Paget’s 
disease of the nipple which had not pro- 
duced any gross clinical manifestations. In- 
glis and Charteris recorded similar observa- 
tions. Two of us (Dockerty and Harrington) 
reported 7 cases in which macroscopic signs 
of abnormality of the nipples could not be 
detected. As a result of the reports by Foote 
and Stewart (13) and other authors, it has 
been generally accepted that Paget’s disease 
is most frequently associated with underly- 
ing ductal carcinoma. Geschickter has used 
the term “‘Paget’s duct carcinoma” to desig- 
nate certain types of ductal carcinoma. That 
the epithelium of the nipple may contain 
Paget’s cells in some cases of comedocar- 
cinoma is an observation that we would like 
to emphasize in this article. 

Ductal carcinoma may be confused with 
the epithelial changes of chronic mastitis 
and with intraductal papilloma. Converse- 
ly, intraductal papilloma and the epithelial 
changes of chronic mastitis may be confused 
with ductal carcinoma. These lesions may 
occur simultaneously, but their incidence 
among the general population is not known. 
As would be expected, the survival rates 
are high in cases of intraductal tumor in 
which it is difficult to determine definitely 
whether or not the lesion is malignant. 

Grading of the degree of anaplasia pro- 
vides some basis for the many descriptive 


30 to 39... 
40 to 49.... 
50: t0'59.... 
Unknown... 
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iorms now used to designate ductal carci- 
noma. The types of ductal carcinoma rang- 
|. from atypical epithelial papillae through 
. cribriform or cartwheel type to the Paget 
‘| type may be considered as varying 
ides of anaplasia of the same basic cell 
ic. Invasiveness, involvement of the lymph 
les, and prognosis can be utilized to sup- 
‘or reject this concept. 


tERIAL AND METHOD OF STUDY 


‘he surgical files of the Mayo Clinic cov- 

the years from January 1, 1910, to 
| -c 30, 1943, inclusive, were searched for 
» ords of cases in which a diagnosis of 
.edocarcinoma of the breast had been 
; orded on the original or the revised path- 
© ic report. The original surgical speci- 
1s, all available in formalin, were re- 
es nined grossly for the size and site of the 
u or and for other characteristi¢ts includ- 
in nvolvement of the lymph nodes. Three 
to blocks of tissue were removed from rep- 
re. jtative portions of each specimen, and 
se’ ons were prepared and stained with 
he atoxylin and eosin for preliminary study. 
‘Th stained sections were scrutinized micro- 
sco. ically, particularly for the following fea- 
tur: 5: (1) the presence of infiltration and the 
relive proportion of the infiltrating and 
intvaductal components; (2) the grade of 
malignancy as determined by the method of 
Broders; (3) the size and characteristics of 
the cells; (4) involvement of the nipple and 
its ducts; (5) involvement of the lymph 
nodes; (6) the degree of intraductal central 
necrosis and desquamation; (7) the degree 
of periductal infiltration and connective tis- 
sue reaction; and (8) the presence of calci- 
fication. 

‘The designation ‘“‘comedocarcinoma” was 
accepted as being correct if an estimated 75 
to 100 per cent of the tumor appeared to be 
confined to the mammary ducts. In 226 of 
a large group of cases in which a diagnosis 
of comedocarcinoma had been recorded on 
the pathologic report, the tumor fulfilled 
the requirements of our definition of this 
lesion. Our report is based on a study of 
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Fic. 1. Gross section of comedocarcinoma showing 
dilated thick-walled ducts, some of which are filled with 
characteristic plugs. 


these 226 cases. This group does not include 
any case in which a diagnosis of Paget’s 
disease of the breast' had been made pre- 
viously or any case of comedocarcinoma of 
the male breast. A tumor of each breast oc- 
curred in 18 (8 per cent) of the 226 cases. 
In 4 of the 18 cases, the bilateral tumors oc- 
curred simultaneously. In some of the 18 
cases, 1 of the tumors was not a comedo- 
carcinoma. In other cases, 1 of the bilateral 
tumors was not available for study. For 
these reasons, only 1 of the bilateral tumors 
is included in this report. 

In order to determine whether or not 
there was any relationship between the clin- 
ical and pathologic features and the ultimate 
outcome, the clinical records of all of the 
226 patients were abstracted and follow-up 
data were obtained up to December 31, 
1949. 


CLINICAL FEATURES 


The ages of the patients ranged from 26 
to 76 years, and the average age was 48.5 
years. Table I shows the ages of the patients 
by decades. A family history of a malignant 
lesion was obtained in 71 (31.4 per cent) of 
the 226 cases. In 20 (8.8 per cent) .of the 
cases, the patients said that a female relative 
(grandmother, mother, aunt, or sister) had 
had carcinoma of the breast. 


1From a pathologic standpoint, the separation of comedo- 
carcinoma from Paget’s disease is artificial. Clinically, however, 
these conditions are different problems. 
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Fic. 2. Section of comedocarcinoma grade 1 showing 
papilliferous proliferations of epithelium which upon 
fusion tried to enclose acinar spaces. Hematoxylin and 
eosin, X45. 


The signs and symptoms are listed in 
Table II. The most common symptom was 
a lump or mass in the breast. ‘This was pres- 
ent in 178 (78.8 per cent) of the cases. In 28 
(12.4 per cent) of the cases, one of the chief 
symptoms was caking or heaviness of the 
breast. In many of these 28 cases, the cli- 
nician who had palpated the breast before 
operation had noted portions which were 
recorded as being of “increased consistency,” 
‘‘shotty,” or ‘‘wormy.” In 1 case, palpation 
had disclosed a cordlike thickening of the 
mammary ducts. A serous or serosanguine- 
ous discharge had occurred from the nipple 
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Fic. 3. Comedocarcinoma grade 1. The acinar spaces 
are more numerous than they are in the section shown 
in Figure 2, and central necrotic plugs are apparent. 
The carcinoma is in situ in this section. Hematoxylin and 
eosin, X45. 
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in 53 (23.5 per cent) of the cases. In most 
of these 53 cases, microscopic examination 
revealed that the malignancy of the lesion 
was grade 1 or 2 (Broders’ method). Pain 
in the breast had occurred in 76 (33.6 per 
cent) of the 226 cases, and it usually had 
been described as sticking or burning in 
character. 


PATHOLOGIC FEATURES 


Although the site, size, and other gross 
features of the tumors were often difficult to 
determine, gross examination disclosed a 
close relationship between the underlying 
tumor of the breast and the nipple and its 
ducts in 87 (38.5 per cent) of the 226 cases, 
In a similar number of cases, examination 
revealed the presence of comedones although 
the surgical specimens had been stored in 
formalin for years. The lymph nodes were 
involved in 95 (42 per cent) of the cases. In 
the cases in which the lymph nodes were in- 
volved, examination nearly always revealed 
an infiltrating lump in the breast rather than 
apparent confinement to the mammary 
ducts. Gross examination suggested the pres- 
ence of such confinement in about a third 
of the cases, but it often was diffuse rather 
than circumscribed. 

Microscopically, the basic picture was 
that of cytologically malignant involvement 


Fic. 4. Section of comedocarcinoma grade 2 showing 
evidence of necrosis and calcification. The cellular archi- 
tecture is not so orderly as it is in the section shown in 
Figure 2, and the tumor has extended beyond the walls 
of the ducts. Hematoxylin and eosin, X45. 
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of the epithelium of the mammary duct. 
Bi oders’ method of grading was employed, 
ar | we were fortunate in having Dr. Brod- 
er. available for the final grading. In typical 
lo. grade tumors (grade 1 or 2), there were 
p. villary proliferations of epithelium, de- 
vo | of any stromal component, which ap- 
pc ved to originate circumferentially and 
co verge toward the lumen of the duct. 
‘|. se frondlike structures were fused in some 
ais; in other areas, there were intervening 
s}_ es which produced an over-all cartwheel 
o: vibriform pattern. As a result of lack of 
b| .d supply induced by pressure, the apical 
p: ‘ion of the fronds often underwent ne- 
cr is and calcification which produced the 
co edo plugs noted grossly. Mitotic figures, 
lo. of cellular polarity, and anaplasia were 
no d with increasing frequency as the grade 
of ialignancy increased. In tumors of the 
er grades of malignancy (grades 3 and 
4) here was more and more loss of cellular 
or: ‘nization, and the ducts were completely 
-ged with anaplastic cells. 

able III shows the grade of malignancy 
in .e 210 cases in which Paget’s disease was 
no: present. In these cases, the incidence of 
thc lower grades of malignancy (grades 1 
an 2) was somewhat higher than it was in 
a «roup of cases of various types of carci- 
novia of the breast previously reviewed by 
one of us (Harrington). Figure 1 shows 
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l'ic. 6. Section of comedocarcinoma grade 3 showing 
a duct filled with anaplastic malignant cells which are 


undergoing liquefaction necrosis. Hematoxylin and eosin, 
X130. 
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Fic. 5. Section of comedocarcinoma grade 2 showing 
detailed structure of cells and the formation of acini with- 
in the malignant epithelial plugs. Hematoxylin and 
eosin, X335. 


a cross section of a comedocarcinoma and 
Figures 2 to 7 show representative sections 
illustrating different grades of malignancy. 

The stromal reaction varied from a peri- 
ductal infiltration of lymphocytes, plasma 
cells, and scattered fibroblasts to severe peri- 
ductal fibrosis and hyalinization and almost 
complete effacement of the malignant intra- 
ductal epithelium by pressure necrosis. ‘This 
stromal reaction has been noted by other 
authors, and it has been thought to be relat- 
ed to a systemic reaction to the cancer cell. 
Instances of “healing” of intraductal car- 
cinoma have been reported, and we frequent- 
ly have seen such healing in Paget’s disease. 


atl 


Fic. 7. Comedocarcinoma grade 4. The cells are 
spindle-shaped for the most part, and there is no sug- 
gestion of a cribriform arrangement or other architec- 
tural pattern. Hematoxylin and eosin, 100. 
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Involvement of the lobules occurred rath- 
er frequently. In cases in which the lobules 
were involved, the microscopic appearance 
was similar to that of the lesion which 
Foote and Stewart (12) designated as ‘‘lobu- 
lar carcinoma in situ.” No definite conclu- 
sions could be drawn as to whether the 
lobular involvement was a manifestation of 
multicentric cancer, primary lobular cancer 
involving the ducts, or primary cancer of the 
ducts invading the lobules. We personally 
favor the first of these three concepts. Occa- 
sionally, only a portion of the lobular epi- 
thelium would be involved by the malig- 
nant process. 

Table III shows the incidence of marked 
extraductal invasion’ in 210 of the 226 
cases. Microscopic examination disclosed 
evidence of such invasion in 166 (79 per 
cent) of the 210 cases. Extraductal invasion 
occurred without involvement of the lymph 
nodes, particularly in cases in which the 
grade of malignancy was 1 or 2. The axillary 
lymph nodes were not involved in any of 
the 20 cases in which the malignancy was 
grade 1. In 11 of these cases, however, the 
patients were treated by simple mastectomy, 
and the axillary lymph nodes were not avail- 
able for study in any of the 11 cases. In 2 
of the 11 cases, the patient eventually died, 
and there was evidence of metastasis of the 
carcinoma of the breast at the time of death. 
The lymph nodes were involved in 95 (42 
per cent) of the total group of 226 cases. 
This is somewhat lower than the incidence 
of involvement of the lymph nodes in the 
group of cases of various types of carcinoma 
of the breast reviewed by one of us (15). 
Such involvement occurred in 3,929 (64.7 
per cent) of the latter group of cases. 

A study of routine sections of the nipple 
disclosed the presence of preclinical Paget’s 
disease in 11 cases. In 5 other cases, pre- 
viously undiagnosed Paget’s disease was 
found. The Paget’s disease was designated 
as “‘previously undiagnosed”’ because a re- 
view of the records revealed the presence of 


2Extraductal invasion was classified as marked if evidence of 
such invasion was observed in more than 25 per cent of the area 
of all sections examined microscopically. 
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such signs and symptoms as scaling, rough:- 
ening, or ulceration of the nipple. In these 5 
cases, the lesions of the nipple were small 
and focal. A direct continuity between the 
lesion of the nipple and the nipple ducts 
could be demonstrated in several cases. 

In 13 other cases, the presence of Pagei’s 
disease was suspected because of certain 
gross changes involving the nipple. Re-ex- 
amination of the sections and, in some in- 
stances, the preparation of new sections did 
not reveal the presence of Paget’s disease in 
any of these cases. Conversely, an intra- 
epidermal component of Paget’s disease may 
be so small and focal that it may not pro- 
duce any external evidence of its presence. 


TREATMENT AND SURVIVAL RATES 


Radical mastectomy was performed in 
206 (91.2 per cent) of the 226 cases, and 
radiation therapy was used postoperatively 
in 153 (74.3 per cent) of the 206 cases. Since 
the lymph nodes were involved in only 95 
(42 per cent) of the entire group of 226 
cases, it is apparent that radiation therapy 
was used in some cases in which the lymph 
nodes were not involved. 

Simple mastectomy was performed in 19 
cases, and simple excision of the tumor was 
performed in 1 case. In 15 of the 19 cases 
in which simple mastectomy was performed, 
the malignancy of the comedocarcinoma 
was grade 1 or 2, and there was no evidence 
of metastasis at the time of operation. In the 
remaining 4 cases in this group, the malig- 
nancy of the comedocarcinoma was grade 
3 or 4, and Paget’s disease or preclinical 
Paget’s disease also was present. 

In 11 of the cases in which the malignancy 
of the tumor was grade 1, the patients were 
treated by simple mastectomy. Radiation 
therapy was used postoperatively in 2 of the 
11 cases. Two of the 11 patients died of 
metastatic carcinoma, and only 1 of these 
patients had received roentgen therapy. In 
the 9 remaining cases in this group, the 
period of survival ranged from 6 to 21 years. 
This period of survival is reflected in the sur- 
vival rates in the entire group of 20 cases in 
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hich the malignancy of the tumor was 
ade 1. 
Simple mastectomy was performed in 4 
es in which the malignancy of the tumor 
ss grade 2, and radiation therapy was 
| postoperatively in 2 of the 4 cases. In 
| these 4 cases metastasis occurred in the 
md quinquennium of the patients’ sur- 
al, and 1 of the 2 patients died of meta- 
ic carcinoma 6.5 years after the opera- 
l. 
his operation also was performed in 2 
‘s in which the comedocarcinoma was 
de 3, and radiation therapy was used 
‘operatively in 1 of these cases. Neither 
he 2 patients died of metastatic carci- 
ia. One patient died at the age of 88 
s, 13 years after the operation, and the 
‘’ patient was able to answer a letter of 
\iry 20 years after the operation. 
imple mastectomy likewise was_per- 
ied in 2 cases in which the malignancy 
ne comedocarcinoma was grade 4. Ra- 
« ion therapy was not used in either of 
i.e cases. In 1 of the cases the malignancy 
© he tumor originally was thought to be 
« de 1 but examination of sections dis- 
c| cd areas of carcinoma grade 4. The pa- 
(i .t in this case was alive and without evi- 
co oce of recurrence of the tumor 7 years 
aiior the operation. Preclinical Paget’s dis- 
«ic also was present in the other case in 
iis group. The patient in this case died 
without evidence of recurrence of the tumor 
10 years after the operation. 
able IV shows the survival rates in cases 
of various grades of comedocarcinoma with 
and without involvement of the lymph 
nodes. The over-all survival rates were some- 
what better than they were in the series of 
cases of various types of carcinoma of the 
breast reviewed by one of us (Harrington). 
‘There was an interesting relationship be- 
tween the survival rates and the grade of 
malignancy. As might be expected, the pres- 
ence of metastatic involvement of the lymph 
nodes had a very significant effect on the 
prognosis. In our series the 5 year survival 
rate was 90.8 per cent in the cases in which 
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TABLE IV.—FIVE AND 10 YEAR SURVIVAL RATES IN 
CASES OF COMEDOCARCINOMA OF THE BREAST* 


Patients Lived 
5 years or 
more afler 
_—operation_— 
Per 
Comedocarcinoma Total Traced No. centt 
Without Paget’s disease 
Without involvement of 


lymph nodes 
20 20 20 100.0 
42 41 39 95.1 
With involvement of lymph 
nodes 
xe 13 13 6 46.2 
43 42 16 38.1 
34 34 10 29.4 
With Paget’s disease 
Without involvement of 
lymph nodes............ 11 11 9 81.8 
With involvement of lymph 
5 5 2 40.0 
we 226 224 152 67.9 


*Inquiry as of January 1, 1950. Included in the 5 year group are only 
those patients operated on 5 or more years prior to the time of inquiry, 
that is, 1944 or earlier. 

tBased on traced patients. 


the lymph nodes were not involved and 36.2 
per cent in the cases in which the tumor had 
metastasized to the lymph nodes. These sur- 
vival rates compare favorably with the cor- 
responding survival rates (75.7 per cent and 
30.4 per cent) in the cases reviewed by Har- 
rington. It should be realized, however, that 
our group of cases is much smaller than the 
group of cases reviewed by Harrington. In 
both groups of cases, the 5 year survival 
rates are based on the number of patients 
who were traced for 5 years or more after 
operation. 


COMMENT 


Certain fundamental problems pertaining 
to the pathogenesis of carcinoma of the 
breast are inherent in the study of comedo- 
carcinoma or intraductal carcinoma. In the 
breast, as in other organs, recognition of 
transition of benign epithelial hyperplasia 
to malignant neoplasia rests on cytomorpho- 
logic criteria of malignancy. Owing to the 
different types of epithelium lining the nor- 
mal mammary ducts and acini, and because 
of the cyclic changes related to hormonal 
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stimulation, such transition is more difficult 
to recognize in the breast than it is in other 
organs. Since carcinoma in situ has been 
recognized in other organs, it also may be 
recognized in the lactiferous ducts of the 
breast. Moreover, the relation of intraductal 
carcinoma to Paget’s disease of the nipple 
presents additional stimulus to the study of 
early neoplasia of the ductal epithelium of 
the breast. 

Certain criteria must be established for 
the use of the term ‘‘comedocarcinoma”’ or 
“intraductal carcinoma.” Originally, first 
consideration was given to the gross appear- 
ance of the lesion since this was the first ob- 
served indication of a tumor type. Grossly, a 
comedocarcinoma has the appearance of a 
firm, nodular thickening of the ducts from 
which necrotic, pasty plugs can be expressed. 
The gross appearance is not an absolutely 
reliable, diagnostic criterion since comedo- 
mastitis, cystic disease, and a necrotic med- 
ullary carcinoma of the breast have a simi- 
lar appearance. The principal microscopic 
criterion for the diagnosis of a comedo- 
carcinoma of the breast is the presence of 
malignant ductal plugs in a large portion of 
the tumor. 

Although these gross and microscopic cri- 
teria are significant, a low grade (grade 1 or 
2) comedocarcinoma that does not extend 
beyond the mammary duct may be difficult 
to distinguish from ductal hyperplasia of the 
solid type or from a ductal papilloma. The 
absence of fibrous stalks, the presence of 
atypical mitotic figures, and the loss of po- 
larity of the cells observed in association 
with evidence of extraductal invasion and 
metastasis have formed the basis for the 
diagnosis of intraductal carcinoma. Cellular 
size is variable and specific significance can- 
not be attributed to it at this time, although 
there appears to be a more constant relation- 
ship between the large malignant cell and 
Paget’s disease of the nipple than between 
the small cell and this lesion. Whether or 
not this is merely an expression of a degree 
of anaplasia is not known at present. The 
predominance of intraductal carcinoma in 
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a tumior of the breast is apparently of some 
significance, but the degree of predominance 
must be arbitrarily defined. In this study, 
the designation ‘‘comedocarcinoma’”’ was 
accepted as being correct if an estimated 75 
to 100 per cent of the tumor appeared to be 
confined to the mammary ducts. 

On a cytologic basis it is apparent that 
extraductal invasion is not necessary for a 
diagnosis of malignancy in cases of comedo- 
carcinoma. Demonstration of an infiltrating 
component, however, is of utmost impor- 
tance, and one should search diligently for 
its presence. Predominantly invasive come- 
docarcinomas are not uncommon. In such 
cases the prognosis does not differ greatly, 
grade for grade, from the prognosis in a 
large unselected group of cases of various 
types of carcinoma of the breast. 

The chief pathologic characteristic of 
comedocarcinoma is its predominantly in- 
traductal character. Intraductal hyperplasia 
of the solid or papillomatous type may be 
etiologically related to comedocarcinoma or 
it may occur coincidentally. 


SUMMARY AND CONCLUSIONS 


The clinical and pathologic aspects of 
comedocarcinoma have been sufficiently 
well defined to warrant the classification of 
this tumor as a distinct type of carcinoma 
of the breast. The clinical feature which 
may cause one to suspect the presence of 
this lesion is a serous or serosanguineous dis- 
charge from the nipple which is associated 
with thickening of the nipple ducts. A defi- 
nite lump may not be palpable. 

The chief feature disclosed by gross exam- 
ination of the surgical specimen is the pres- 
ence of dilated, thick-walled mammary 
ducts from which puttylike material can be 
expressed. Microscopic examination reveals 
an intraductal malignant lesion which may 
or may not have extended beyond the mam- 
mary ducts. The degree of anaplasia can be 
graded by the method of Broders and can be 
correlated with the extent of extraductal 
invasion and involvement of the lymph 
nodes, and with the prognosis. Calcification, 
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CEREBRAL PEDUNCULOTOMY FOR INVOLUNTARY 


MOVEMENTS 


A. EARL WALKER, M.D., F.A.C.S., Baltimore, Maryland 


SUFFICIENT TIME has now elapsed since the 
first cases of cerebral pedunculotomy were 
performed for the relief of involuntary move- 
ments to report on the results of the pro- 
cedure. The many factors—psychologic im- 
pact of a surgical procedure on a patient 
with a chronic disease, diaschisis, or neural 
shock of trauma to the central nervous 
system, nonspecific reactions of the body to 
an operative insult, and natural fluctuations 
in the course of a disease—which may pro- 
duce temporary improvement and make 
deductions drawn from cases followed from 
a few months to a year likely to be spurious- 
ly enthusiastic tend to be annulled by the 
passage of time. Thus, a detailed assessment 
of neurologic, psychiatric, social, and eco- 
nomic factors at least 2 years after a surgical 
procedure can usually be relied upon to give 
a valid evaluation. This global judgment of 
the patient is particularly important in the 
estimation of the therapeutic results in in- 
voluntary movements, which are usually 
only one phase of the patient’s disability. 
Indeed, since the surgical therapy for in- 
voluntary movements rarely cures the condi- 
tion—it merely arrests a sign of the illness— 
the over-all evaluation becomes all the more 
important. 
That interruption of the corticospinal 
pathway will abolish the abnormal move- 
ments of athetosis, choreoathetosis, hemi- 
ballismus, and Parkinson’s disease is well 
known. The section of this pathway has 
usually been at the cortical level which has 
two disadvantages, one the occurrence of 
aphasia if the left motor cortex is excised 
and the other the possibility of a late devel- 
oping epilepsy. Because of these undesirable 
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sequelae, some years ago (6) a search was 
made for a level at which the corticospinal 
tracts were relatively isolated, superficial, 
and accessible to surgical approach. ‘Che 
cerebral peduncle seemed to meet these re- 
quirements and to possess another advan- 
tage, namely that many extrapyramidal 
fibers did not transverse it, and so might be 
spared to provide more volitional move- 
ment than when both pyramidal and extra- 
pyramidal tracts are cut. This operation was 
carried out early in 1948, so that 6 years 
have passed since the first case in this series. 
No patient has died as the result of the pro- 
cedure or later, so that the precise extent of 
the lesions is unknown. 

The constituents of the cerebral peduncle 
are generally stated in textbooks to be from 
medial to lateral, the frontopontine tract, 
the corticospinal tract, and the temporo- 
pontine tract (Fig. 1). However, as Russell 
Meyers has noted, the location of these 
tracts is variously depicted. Even more un- 
certain is the position and size of these tracts 
in patients suffering from involuntary move- 
ments. Perhaps it is logical to assume that 
when the disease begins in adult life the 
peduncular tracts will be well developed, 
but when the condition is a congenital one 
or acquired early in childhood, the com- 
position of the peduncle may be greatly 
altered. 

The size of the cerebral peduncles varies 
considerably in normal individuals. In some 
16 brains removed at a routine autopsy the 
following measurements were made on the 
formalin fixed specimens: male right pe- 
duncle, 17.1 + 0.5 millimeter; male left 
peduncle, 17.0 + 0.5 millimeter; female 
right peduncle, 17.6 + 0.6 millimeter; fe- 
male left peduncle, 17.4 + 0.4 millimeter. 
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\vither the age, height, or weight of these 
Uients seemed to be significant factors in- 
{) neing the size of the peduncle. 


«GICAL APPROACH 


‘he operation is carried out under gen- 
« | anesthesia, preferably induced by intra- 
, ous pentothal after an intratracheal tube 
lh been inserted so that a small amount of 
» ous oxide and oxygen may be used to 
s| plement the basal anesthetic. The pa- 
ti is placed on the operating table in a 
s lateral position and a lumbar puncture 
n ‘ce and the needle with stylet left in place. 
‘| patient’s head is hyperextended and 
i! headrest lowered so that by gravity the 
b. of the temporal lobe will tend to fall 
a y from the middle fossa. ‘The line of the 
pi .osed incision in the temporal region is 
in’ trated with procaine. A vertical cut is 
m. ¢ from the zygomatic arch to the superi- 
or mporal line half way between the outer 
ca ‘hus and the external auditory meatus 
(F . 2). The temporal muscle is split in the 
di: ction of its fibers, and a transverse in- 
cis. »n is made in the temporal fascia along 
th: superior margin of the zygoma to allow 
easicr retraction and better exposure of the 
bas’ of the temporal fossa. The squamous 
por‘ion of the temporal bone is perforated 
and the opening is enlarged along the base 
of the middle fossa to the size of a silver 
dollar. As this is being done the stylet is 
withdrawn from the lumbar puncture nee- 
dle and fluid is allowed to escape. The dura 
matcr is opened along the base of the tem- 
poral lobe. The temporal cortex usually falls 
away or may be gently retracted to bring 
into view the base of the brain. At this point, 
50 to 60 cubic centimeters of spinal fluid 
having been removed, the lumbar drainage 
may be stopped. The incisura of the ten- 
torium cerebelli and the arachnoid over the 
lateral surface of the mesencephalon can be 
recognized. The arachnoid must be opened 
to see clearly the structures along the cere- 
bral peduncle. The lateral sulcus of the 
mesencephalon can usually be identified as 
a shallow groove containing a small vessel. 


Fic. 1. Sketch of the mesencephalon to illustrate the 
operative incision for pedunculotomy. The abbreviations 
are: Ag, aqueduct of Sylvius; CS, corticospinal tract; CT, 
central tegmental tract; FP, frontopontine tract; LL, 
lateral lemniscus; ML, medial lemniscus; WR, nucleus 
ruber; SV, substantia nigra; 7P, temporopontine tract; 
III, oculomotor nucleus. 


To determine the position of the cortico- 
spinal tracts, the peduncle is stimulated. 
Usually a weak (1.0 to 2.0 volts) current 
from a 60 cycle sine wave stimulator is suffi- 
cient to elicit responses from the peduncle. 
From the lateral part of the middle third of 
the peduncle movements of the leg are pro- 
duced; slightly more medially arm and leg 
movements occur. Sometimes a somato- 
tropic localization in the peduncle cannot 
be demonstrated. The cut, 7 millimeters in 
depth, is then made from the medial aspect 
of the corticospinal tract laterally to the 
lateral sulcus. If only the arm is involved in 
the involuntary movements the cut may be 
made across that portion of the peduncle 
from which arm responses were elicited by 
stimulation. The corticospinal fibers to the 
leg being spared, the paralysis of this mem- 
ber is only temporary and minimal. The 
incision is made with a No. 11 blade on 
which a piece of solder has been placed 7 
millimeters from the end. There is usually 
no bleeding from the cut. The peduncle 
may be stimulated again to be sure of the 
completeness of the cut. When the move- 
ments of the hand are practically abolished 
the section is considered adequate. In my 
original report of this procedure (6) the cut 
was reported as approximately 2 centi- 
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TABLE I 
Duration Length of 
Sex, of tremor, follow-up, Result 
Case No. Age years Diagnos?s Operation pears Tremor Strength General Economic 
1 F 1 mo. R. hemiballismus Section lateral 4 None Practically Excellent Doing 
E.A. 49 2% of peduncle normal housework 
2 M 8 R. paralysis Section lateral 5 None R. hemiparesis Fair Not working 
E.G, 51 agitans 4/5, of peduncle 
3 M 6 R. postencepha- Section lateral 412 Slight SI. hemi- Fair Not working 
L.E. 51 litic 4% of peduncle paresis 
parkinsonism 
4 M 21 +R. postencepha- Section lateral 4% None Rt. hemi- Excellent Working 
=35 litic parkinson. of peduncle paresis 
5 M 7 LL. postencepha- Section middle 2% ~~ Occasional SI. hemi- Excellent Working 
PEG. 55 litic parkinson. of peduncle paresis 
6 M 29 Bilateral choreo- Section lateral 4 Moderate Sl. hemi- Good— Working 
ct. a] athetosis, worse 23 of peduncle tremor paresis neurotic 
on rt. side 
7 M 17. R.choreoathe- Section lateral 4 Moderate Almost Good but Working 
i 20 tosis 14 of peduncle tremor normal later failure 
8 F 2 _L. posttraumatic Section lateral 3 Moderate Moderate Good Working 
A.A. 32 choreoathetosis 24. of peduncle tremor hemiparesis 
9 L. choreo- Section arm 1% ©Very SL. hemi- Good Mentally 
E.B. 30 athetosis portion of slight paresis retarded, 
syphilitic peduncle unemployed 


meters in length, but this has been found too 
extensive; usually the cut extends 1 to 1.5 
centimeters from the lateral sulcus, severing 
approximately the lateral half to three- 
fourths of the peduncle. It must be kept in 
mind that the cut is being made somewhat 
tangentially on a curved surface. The re- 
tractor is withdrawn, the field irrigated, 
and the dura mater closed. The temporal 
muscle is sutured with two layers of black 
silk, one in the aponeurosis and muscle and 
one in the fascia. The skin margins are ap- 
proximated with a subcuticular layer of 
interrupted sutures. 


RESULTS 


The results in the individual cases are 
given in Table I. The necessity of a global 
evaluation of the patient has already been 
mentioned. Although only 3 of the patients 
now have no involuntary movement, an- 
other 5 consider their tremor minimal, and 
not at all disabling. Six are working, 1 is un- 
employed because of mental retardation 
although her athetosis is minimal, and 2 are 
unable to work because of their neurologic 
deficit. But even these 2 consider themselves 
much improved over their former lot. 

Most patients with a severe tremor con- 
sider the shaking member as worse than 


useless, and generally judge their weakened 
limb to be more dexterous and valuable to 
them. Accordingly, the fact that 7 of these 
patients have clinical paresis is not as im- 
portant to them as it might appear. Only 3 
of the group have an obvious hemiparesis 
noticeable in the street. 


DISCUSSION 


The mechanism by which cerebral pe- 
dunculotomy relieves tremor is probably 
related to the interruption of the cortico- 
spinal tract. Section of the cerebral pedun- 
cle cuts many other tracts, but from the 
evidence available now it would seem that 
the interruption of the corticospinal fibers 
or fibers intimately associated with them is 
necessary to relieve tremor. Since the intro- 
duction of this operation (6) various modifi- 
cations have been tried. Guiot and Pecher 
have made a more superficial incision (3 
mm. in depth) in the peduncle with the 
result that the tremor has recurred within a 
few months. Meyers in 1950 sectioned the 
medial third of the peduncle (frontopontine 
fibers?) in 1 case and Bucy the middle third 
(corticospinal fibers?) in another; in both 
instances the tremor recurred within a few 
days. It would seem, therefore, that a sub- 
total section of the corticospinal tract is 
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necessary for any lasting effect upon the 
By stimulation of the rostral 
duncle while the section is being made, 

- extent of the section can be determined. 

would seem that the desired result is a 

tion to the point at which induced move- 

nts of the affected limbs are almost but 

quite abolished. ‘This is comparable to 

end point used by Browder in making a 

‘ion of the internal capsule for tremor. If 

operation could be carried out under 
| il anesthesia the end point might be more 
« ‘ly determined, but working at such a 
« th inside the intracranial cavity with the 
ent awake would be hazardous. 
‘edunculotomy produces somewhat dif- 
' nt results depending on the type of in- 
\ntary movement. 

\(hetosts. Four cases of athetosis or choreo- 
« ctosis have been treated by cerebral 
; ‘unculotomy. None could be said to be 
ec) irely relieved of the involuntary move- 
1 at, although 1 (E. B.) was seen a year 
a: | a half after the operation and no ab- 
n. mal movements were noted by an exam- 
in ng physician. Yet all were improved and 
ible to work, whereas before they had 
been unemployed. In 1 (P. C.) the patient 
was most desirous of not being made paretic, 
and the operator made too small a section. 
li, another (T. T.) the landmarks were 
obscured by a thickened arachnoid and the 
incision may have been improperly placed. 
In this case a transient third nerve paralysis 
occurred, probably due to tugging on and 
dissection of the thick arachnoid. Although 
none of these patients was completely re- 
lieved of tremor, none was paralyzed; in 
fact only 1 (A. A.) had even a notable 
weakness in the athetotic extremities. 

In general the results in this athetotic 
group were only fair. 

Parkinson’s disease. Cerebral pedunculo- 
tomy does modify the various aspects of the 
parkinsonian syndrome in different degrees. 
The tremor of both the encephalitic and 
paralysis agitans types of parkinsonian syn- 
drome may be completely abolished by 
cerebral pedunculotomy, as is shown by the 
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Fic. 2. Sketch to illustrate the operative approach for 
pedunculotomy. 


patients in Cases 2 and 4, who have lived 
over 4 years after their operations. Because 
both of these patients have a severe hemi- 
plegia it would seem that their corticospinal 
tracts must be practically totally interrupt- 
ed. Partial section seems to give temporary 
abolition of the tremor for a year or more. 
The recurrent shaking is usually more 
readily controllable by medical manage- 
ment (artane seemed the most effective) 
than the original tremor. No beneficial al- 
teration in muscular tone could be demon- 
strated beyond the period of ‘neural shock.” 
After 2 years the rigidity of the extremities 
was practically the same as before opera- 
tion. It is true that some of these patients 
mentioned that their extremities felt more 
limber; this may have been due to the ab- 
sence of adisabling tremor. No change could 
be detected in the resistance to passive 
manipulation of the extremities. In every 
case after pedunculotomy for parkinsonian 
tremor there has been an increase in weak- 
ness of the involved extremities. ‘The degree 
of this paresis was not predictable in the 
early cases, but now by stimulation of the 
peduncular fibers the degree of motor im- 
pairment may be estimated at the time of 
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operation. Probably a compromise between 
paralysis and freedom from involuntary 
movement is the best result to be expected 
from the operation of cerebral pedunculot- 
omy. The cutaneous manifestation of the 
parkinsonian syndrome, the oculogyric cri- 
ses, and involuntary movements of the tongue 
do not seem to be influenced to a significant 
degree by the peduncular section. 

Hemiballismus. Only 1 case of this condi- 
tion was treated by pedunculotomy; this 
patient made an excellent recovery (6) and 
has remained well. Hemiballismus, it seems, 
from reports of its cures, is the easiest of the 
involuntary movements to relieve by surgi- 
cal procedures. 

Dystonia. No cases of dystonia have been 
encountered in this series, but other sur- 
geons, notably Hamby, have found that 
cerebral pedunculotomy is perhaps the most 
useful of the surgical procedures in that 
condition. It may be done on both sides for 
dystonia, since the patient is usually severely 
crippled bilaterally and the additional insult 
does not seem to be lethal. 

For optimal results from cerebral pedun- 
culotomy, or from any other procedure for 
tremor, the patients for operation must be 
carefully selected. In cases of tremor or 
athetosis, thus far only patients with uni- 
lateral involvement have been operated 
upon because of the fear of producing a 
bilateral hemiplegia, which is usually not 
only incapacitating but often fatal. Hamby’s 
success with bilateral pedunculotomy in 
dystonia suggests that the procedure might 
be done in other conditions. In the second 
place, involuntary movement must be the 
most prominent disability, for the other 
manifestations of parkinsonism are little, if 
at all, benefited by the operation. In the 
third place, the physiologic age of the pa- 
tient should not be more than 50 years, for 


older patients do not withstand surgicai 
procedures of this magnitude well. Finally, 
the patient should be enthusiastic about 
having the operation after the risks and 
possible gains have been explained. 

The operation may be said to be relative- 
ly safe, for in the 9 patients in whom the 
operation has been carried out there has 
been no death and only 3 complications— | 
phlebothrombosis (Case 1), 1 cortical throm- 
bosis, and 1 a temporary third nerve paraly- 
sis. The period of hospitalization has varied 
greatly but in general has been about 2 
weeks. No patients have developed epileptic 
manifestations of any type to date. 


SUMMARY 


The technique and results of partial sec- 
tion of the cerebral peduncle for involun- 
tary movements are reported. 

In general, the involuntary movement 
may be abolished or decreased, but at the 
expense of a certain degree of paralysis. 

Other manifestations of extrapyramidal 
disease are little affected by the operation. 

If the patients are carefully selected, the 
risk is slight. 
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VENOGRAPHY WITH INJECTION 


\TO SUPERFICIAL VEINS 


‘OMAS C. MOORE, M.D., F.A.C.S., Muncie, Indiana 


\CTIONAL VENOGRAPHIC TECHNIQUES Of- 
considerable promise of advancing our 
wledge both of normal venous physiol- 
and of venous disorders of the lower 
emity. Venographic observations may 
vide important collateral information to 
findings of the clinical history and the 
sical examination and, on rare occa- 
s, are the sole avenue for arriving at a 
ect diagnosis. 
he historical background and the vari- 
methods of venography are discussed in 
iter detail elsewhere.! It should be 
vhhasized that, to carry out truly func- 
_al studies, the effects of dependency and 
cle activity must be adequately evalu- 


‘he initial experiences reported by Shu- 


nicker, Moore, and Campbell concerning 
injection into the femoral and_ popliteal 
\oons and into the superficial system ap- 
peared to indicate that the popliteal route 
would prove to be the most useful. Con- 
\inuing studies, however, suggest a role of 
greater importance for injection into the 
superficial system. For this reason, it has 
seemed desirable to discuss some of the 
current methods for carrying out superficial 
venography and to present the findings in 
4 cases to illustrate the type of information 
which may be secured by injection into 
the superficial system. 


METHODS OF INJECTION 


Injection was carried out, as in previous 
studies, with the patient on an x-ray table 
with the foot rest in position and the table 


l'rom the Surgical Service, Ball Memorial Hospital, Muncie, 
Indiana, and the Department of Surgery, Indiana University 
Medical Center, Indianapolis. 

‘SuumaAcKER, H. B., Jr., Moore, T. C., and CampBELL, J. A. 
Functional venography of the lower extremities. Surg. Gyn. 
Obst., 1954, 98: 257. 
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tilted to 60 degrees with the feet down. A 
7 by 17 inch film was placed under the 
thigh and another 7 by 17 inch film under 
the leg. Thirty cubic centimeters of 30 per 
cent urokon were injected slowly. At the 
conclusion the films were exposed and new 
films were placed under the leg and thigh. 
The patient was asked to exercise by con- 
tracting the muscles of his thigh and raising 
himself on his toes and a second exposure 
was made approximately 1 minute after the 
first. 

Although the site of the injection varied 
considerably, it was found with increasing 
experience that the most revealing results 
and the minimum discomfort to the patient 
were achieved by injection into the region 
of the knee and calf. Effective injection into 
the middle and upper thigh was technically 
difficult in most cases. Injection into the 
dorsum of the foot often was rather painful, 
and there was a tendency toward pooling of 
the radiopaque media in concentration in 
the area of the foot and ankle. 

Two principal types of approach were 
employed to obtain the superficial veno- 
grams. In one, injection was carried out 
percutaneously into a visible or palpable 
vein. In the other, operative insertion under 
local infiltration anesthesia of a polyethylene 
tube into a superficial vein was utilized with 
injection through the tube. The cut-down 
placement of a polyethylene tube was per- 
formed in the area of the knee or calf if an 
enlarged and apparently varicose vein was 
easily accessible. If such a vein was not 
available, the saphenous vein was exposed 
in the area of the medial malleolus and a 
polyethylene tube was inserted into it and 
threaded proximally to the area of the 
middle of the calf. 
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Efforts were made to avoid percutaneous 
instillation of radiopaque material or cut- 
down insertion of a tube into the main 
saphenous channel in the calf or higher 
when there was any suspicion of deep venous 
obstruction. The purpose of this precaution 
was to avoid the possible precipitation of 
thrombotic occlusion in an important col- 
lateral venous channel, one which might be 
functioning as a major route for the proxi- 
mal passage of venous blood out of the 
extremity. 


ILLUSTRATIVE CASES 


Case 1. The patient, a 64 year old white woman, 
was admitted to the Ball Memorial Hospital on 
August 1, 1954 for care of stasis ulceration of the left 
leg. She had had 3 children and, until recently, had 
been employed as a domestic assistant. She had first 
noticed varicose veins 18 years ago. Pigmentation in 
the area above the medial malleolus had been present 
14 years and the first ulceration occurred 5 years ago. 
The Unna paste boot had been used to heal the ulcer 
prior to high and low saphenous vein ligation in 
January of 1950. The intermittent healing and break- 
ing down of the ulcer continued. In addition, the 
sensation of heaviness and discomfort in her leg re- 
mained unchanged. The current ulcer had been 
present for 6 months when she was admitted to the 
hospital. 

The patient was first seen by the author at the time 
of her admission to the hospital. An ulcer measuring 
approximately 4 by 5 centimeters was found just 
above the medial malleolus. It was surrounded by an 
area of pigmentation and induration. There was no 
edema. A small area of dilated superficial veins was 
found on the inner aspect of the leg several centi- 
meters above the area of ulceration. There was no 
demonstrable dilatation of the greater saphenous 
vein. Over the posterior aspect of the calf and in the 
popliteal region there was no visible or palpable evi- 
dence of venous distention. Due largely to a pre- 
occupation with the possibility of finding incompetent 
communicating vessels into the unstripped greater 
saphenous trunk or the postphlebitic state as etiologic 
factors, the effect of digital occlusion of the lesser 
saphenous trunk area on preventing regurgitation 
into the varices was not evaluated prior to venography. 

In order to obtain a visible record of the anatomic 
structure of the popliteal-femoral trunk and assess 
its function and to rule out the possibility that the 
apparent superficial venous incompetency accom- 
panying the ulcer was associated with deep trunk 
postthrombotic changes, we elected to perform 
functional venography by injection into the popliteal 
vein. At the beginning of this effort, a seemingly large 


vein was entered too close to the skin to be the poplit- 
eal vein. The blood appeared to be under increased 
pressure from the rapidity with which it shot into the 
syringe containing the urokon. Injection was carried 
out into this vein and venograms were obtained in the 
routine manner (Fig. 1). 

The enlarged vein, into which the injection was 
made, appeared to be the main trunk of the lesser 
saphenous system. Regurgitation down this vein to the 
varices in the area above the ulcer was shown. The 
radiopaque material also passed centrally opacifying 
less densely the popliteal-femoral vein and showing 
its patency. The absence of changes consistent with 
the postthrombotic state was observed. After exercise, 
proximal passage of the radiopaque media was 
shown to be in the deep venous system. In addition, 
there was more diffuse opacification of the superficial 
varices in the region above the stasis changes on the 
medial aspect of the lower leg. 

These findings suggested that the patient’s diffi- 
culties were due to incompetency of the lesser saphen- 
ous system and indicated that local compression of 
the lesser saphenous vein, had it been carried out, 
should have prevented venous regurgitation into the 
varices. The deep venous trunk appeared to be 
normal. Lesser saphenous vein ligation in the popliteal 
space was performed with stripping of the lesser 
saphenous trunk. The ulcer healed in 2 weeks follow- 
ing the operation and has remained healed. The 
patient has been able to discard the compressive 
supports for her left leg. She states that, since opera- 
tion, her left leg has felt normal for the first time in 
many years. 


Superficial venography in this instance 
demonstrated lesser saphenous incompe- 
tency. The validity of this observation was 
confirmed by the finding that, after opera- 
tion, a troublesome stasis ulcer was healed 
and leg discomfort which had plagued the 
patient for years was eliminated. The 
patency and normal anatomic appearance 
of the deep system was demonstrated. The 
radiopaque material which was returned 
toward the heart was carried in the deep 
system. 


Case 2. The patient was a 56 year old white male 
tool grinder who was admitted to the Ball Memorial 
Hospital on September 20, 1954 for study of a stasis 
ulcer of the left leg. It was located just above the 
medial malleolus and had been present intermittently 
since 1918. Thrombophlebitis involving the left leg 
had occurred in an Army hospital in 1918 following 
elective repair of a right inguinal hernia. The calf 
of his left leg had remained considerably swollen 
since that time. Ligation of 3 dilated superficial veins 
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Fic. 1. Functional superficial venographic findings in 
Case 1, Percutaneous injection was carried out into a 
seemingly superficial vein in the popliteal space at a 
level marked by the arrow. Films were taken of the thigh 
and leg in quiet dependency (a) and approximately 1 
minute later following exercise (b). Since it was impos- 
sible to obtain photographs which delineated the opaci- 


in the calf had been performed in 1945. The current 
ulcer had been present for approximately 6 weeks. 

At the time of the patient’s admission to the hospi- 
tal, the calf of the left leg was enlarged and of a 
rather firm consistency. There was no evidence of 


fied veins as well as the roentgenograms themselves, 
retouched photographs in which opacified veins are 
outlined in ink are presented alongside the unretouched 
photographs. In this study, unbroken lines are used to 
depict the more heavily opacified lesser saphenous trunk 
and tributaries and broken lines to outline the popliteal- 
femoral trunk. 


ankle swelling or edema. An ulcer measuring ap- 
proximately 5 by 5 centimeters was found just above 
the medial malleolus and was surrounded by an area 
of pigmentation and induration. There were several 
dilated and tortuous veins on the anterior surface of 
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the leg below the tibial tuberosity. The patient was 
placed in Trendelenburg position with elevation of 
the foot of the bed and body temperature normal salt 
solution compresses were applied to the ulceration. 

In order to investigate the status of the deep cir- 
culation and its relationship to the superficial varices, 
a polyethylene tube was inserted into one of the 
varices on the anterior aspect of the leg. Venography 
was carried out in the routine manner with injection 
of urokon through the tube. The radiopaque media 
filled the varices of the area (Fig. 2). In addition, it 
entered and filled an obviously recanalized and moth- 
eaten appearing popliteal-femoral vein with proximal 
filling against gravity even in quiet dependency. The 
urokon was cleared from the deep venous trunk with 
exercise. Although the deep system was damaged, 
it was effectively participating in the proximal trans- 
port of blood against gravity. Deep venous interrup- 
tion was regarded as not indicated. Deep excision of 
the ulcer was performed because of the extensive 
induration and fibrosis about it. The defect was 
covered with a split thickness skin graft. The entire 
graft survived and has remained in good condition. 
Effective compressive support of the leg has been 
maintained since operation through the use of an 
aeropulse legging which will be required for an in- 
definite period of time. 


Superficial venography in this case con- 
firmed the existence of the postthrombotic 
state and established the secondary nature 
of the varices. The deep system, though 
recanalized, was shown to be patent and 
functioning in the proximal transport of 
venous blood against gravity. It had been 
shown repeatedly in earlier studies that 
radiopaque media injected directly into a 
recanalized popliteal vein passed proximally 
against gravity and cleared with exercise. 
This finding has been interpreted as evi- 
dence that the recanalized deep trunk was 
functioning in the proximal transport of 
venous blood out of the dependent extrem- 
ity, and that it, accordingly, should not be 
divided as advocated by some authors. The 
validity of this observation was further 
strengthened by the demonstration in this 
case that even when the media was injected 
into the superficial system in quiet depend- 
ency it passed into the recanalized deep 
trunk and was conveyed in it proximally 
against gravity, clearing with exercise. 
Operation upon the deep venous system was 
avoided and therapy was directed toward 


excision of the indurated ulcer and effective 
compressive support. 


Case 3. The patient, a 22 year old white ma'e 
student with postphlebitic difficulty, was studied hy 
functional superficial venography as an out-patient 
at the Indiana University Medical Center in No- 
vember 1953. His past medical history was rather 
complicated. He had been born with a congenital 
deformity of his anterior chest wall and had been 
operated upon for bilateral congenital cataracts. He 
also had experienced grand mal epileptic seizures 
since the age of 12 years. He had been treated with 
dilantin and phenobarbital and had had no seizures 
for 4 years. His first episode of thrombophlebitis, 
involving his left leg, occurred in 1949. Although the 
phlebitis appeared to be spontaneous, it did occur 
approximately 3 weeks after a minor automobile 
accident. Pulmonary embolization complicated this 
initial episode. In August of 1952, he suffered a 
recurrence of spontaneous thrombophlebitis in the 
same leg with considerable swelling and tenderness. 
He was treated with dicumarol and the phlebitis 
and most of the accompanying swelling slowly sub- 
sided. However, the degree of the left leg and ankle 
edema which persisted necessitated control with aero- 
pulse legging compressive support. 

The patient was seen elsewhere in 1953 by a 
vascular surgeon who advised a rather extensive 
operation on the deep and superficial venous systems. 
About this time, the greater saphenous vein and as- 
sociated channels had begun to be more prominent 
in the area of the upper leg and thigh. This vein was 
not tortuous and did not have the appearance of a 
varicose vein. It was suspected that this might be an 
important collateral due to deep venous occlusion. 

In order to confirm the suspicion of deep venous 
obstruction and forestall an unnecessary and possibly 
tragic operation, superficial venography was under- 
taken by injection percutaneously just below the knee 
into one of the lesser channels adjacent to the main 
trunk of the greater saphenous vein (Fig. 3). The 
greater saphenous system was shown clearly with 
valves and communicating vessels. The radiopaque 
material was seen to pass proximally against gravity 
opacifying the greater saphenous system in the thigh. 
In addition, there was some regurgitation of the 
material downward from the site of the injection past 
several normal appearing valve stations. Numerous 
communicating vessels were seen to pass deep into 
the leg and thigh toward the approximate location 
of the popliteal-femoral vein. Of considerable sig- 
nificance was the failure of the main trunk of the deep 
system to opacify at any level. This failure of the 
radiopaque material to pass into the deep system was 
regarded as strong presumptive evidence of deep 
venous occlusion. After exercise the material was 
cleared from the greater saphenous trunk in the leg 
and thigh leaving behind only a small amount in the 
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lic. 2, Injection in Case 2 was made through a 
polyethylene tube (arrow) inserted into a superficial 
varix on the anterior surface of the leg. Superficial veins 
opacified in the leg with the bulk of the urokon passing 


valve cusps, a finding similar to that observed in 
functional studies of the deep venous system. A few 
days subsequent to the injection, the patient noticed 


proximally against gravity in the recanalized deep 
popliteal-femoral trunk despite dependency (a). The 
media was cleared from the damaged deep system and 
largely from the superficial veins following exercise (b). 


some redness and tenderness at the site of venipunc- 
ture with evidence of localized phlebitis for a short 
distance along the vein injected. Associated with 
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this, there was a significant increase in the edema of 
the left lower leg and ankle. Fortunately, this process 
cleared within a short time without further difficulty. 
The patient’s right leg, for the first time, becante 
involved in a rather severe episode of spontaneous 
thrombophlebitis in October 1954. Compressive sup- 
port is currently needed for both lower extremities. 


This was the first time in a rather large 
experience with functional venographic 
techniques that radiopaque material in- 
jected into the superficial system had passed 
proximally in the saphenous system against 
gravity toward the heart. It was also the 
first time that radiopaque material had 
failed to enter the popliteal-femoral vein 
when superficial injection had been carried 
out at this level. The combination of these 
two significant findings was regarded as 
strong presumptive evidence of deep venous 
occlusion and provided clear evidence to 
contraindicate operative intervention. It 
was of interest that there was distal regurgi- 
tation past several valve stations from the 
site of injection even in this normal appear- 
ing and functionally important greater 
saphenous vein. This occurrence and the 
clearing on exercise with only tiny amount 
of media remaining in the valve cusps were 
similar to the findings when injection was 
carried out directly into a normal deep 
trunk. 


Cass 4. The patient, a 59 year old white male glass 
worker, was admitted to the Ball Memorial Hospital 
on November 2, 1954 because of pain and swelling in 
both legs. A spontaneous episode of thrombophlebitis 
had involved his left leg approximately 4 years prior 
to this admission. He had never been operated upon 
and had had no serious injuries. 

His present difficulty had started toward the end of 
September, 1954 with pain and some swelling in his 
left leg. Two weeks later, the right leg became 
similarly involved. There was no evidence of cardiac 
enlargement on roentgen study of the chest. When the 
patient was first seen in consultation by the author, 
there was marked bilateral pitting edema of the ankles 
but no calf swelling or tenderness. The dorsiflexion 
sign of Homans was negative bilaterally. There was 
no evidence of superficial venous abnormality. To 
facilitate the establishing of a diagnosis in this case, 
functional venography was recommended. 

The saphenous vein of the left leg was exposed 
under local anesthesia at the level of the medial 
malleolus and a long polyethylene tube was inserted 


into it. The tube was threaded proximally to the 
upper portion of the calf and secured. Urokon was 
injected and venograms were obtained in the custom. 
ary manner (Fig. 4). The greater saphenous trunk 
filled showing proximal passage of the media into the 
thigh against gravity. The vein was not tortuous and 
the valves appeared normal. There was no evidence 
that any of the material had entered the deep system, 
Communicating vessels were seen passing toward the 
approximate area of the popliteal-femoral vein in 
both leg and thigh. A diagnosis of thrombotic occlu. 
sion of the deep venous trunk was presumed. 

The patient was treated with elevation of the foot 
of the bed and dicumarol. He was discharged in time 
with compressive support for both lower extremities, 


Superficial fuctional venograms were 
made in this case during the immediate 
aftermath of an episode of spontaneous acute 
thrombophlebitis. The existence of deep 
venous occlusion was confirmed and _ the 
presumptive cause of the bilateral pitting 
edema was established. 


DISCUSSION 


As more experience with functional venog- 
raphy is gained, especially. with injection 
into the superficial system, one becomes 
increasingly impressed with its value in the 
study of venous problems of the lower ex- 
tremity. It should be emphasized, however, 
that the detailed history and _ thorough 
physical examination remain the primary 
diagnostic measures and that preoccupation 
with new means of study, such as functional 
venography, should not lead to carelessness 
in their use. 

Although considerably more study will be 
necessary to establish the ultimate role to be 
played by functional venography in the 
investigation of venous disorders of the 
lower extremity, certain observations, based 
on continuing efforts at injection into the 
superficial system, seem to be in order. 
When injection was made into the super- 
ficial system of normal patients or those 
with varicose veins or with a patent but 
recanalized deep trunk, the radiopaque 
media filled the popliteal-femoral vein pass- 
ing proximally against gravity in the deep 
system rather than in the superficial sys- 
tem. The media was cleared from the deep 
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lic. 3. Venographic findings in Case 3 after percutane- 
ous injection into an enlarged superficial vein on the 
medial aspect of the knee (arrow). The greater saphenous 
system in the leg and thigh opacified with proximal 
passage of the media against gravity in quiet dependency 
(a). Normal appearing valves were identified. The 


system by exercise. This was regarded as the 
normal mechanism for venous return from 
the superficial system of the dependent 
limb when the deep system was patent; even 
when damaged, without valves and re- 


radiopaque media was cleared from the greater saphe- 
nous system after exercise with only small amounts re- 
maining behind in the valve cusps (b). Although com- 
municating vessels were seen to pass toward the deep 
system, the popliteal-femoral trunk was not opacified at 
any level. 


canalized. The superficial system in depend- 
ency appeared to serve principally as a 
collecting system for the superficial area 
for the central segmental passage of venous 
blood directly into the deep system rather 
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Fic. 4. Functional superficial venograms in Case 4. 
Injection was carried out through a polyethylene tube 
which was threaded up the greater saphenous vein to 
the upper calf from a cut-down at the level of the medial 
malleolus. The end of the polyethylene tube is indicated 
by an arrow. In quiet dependency, the urokon filled the 
greater saphenous system of the leg passing proximally 


than as a major channel in itself for venous 
return. 

Because of these findings in repeated in- 
vestigations, the proximal passage of radio- 


b 


against gravity into the thigh (a). Normal appearing 
valves were seen. The media was largely cleared with 
exercise (b). Communicating vessels were seen to pass 
toward the deep system in the leg and thigh as in the 
previous study. Here, also, there was a failure of the deep 
system to opacify at any level prior to or following 
exercise. ; 


paque media against gravity in the super- 
ficial system combined with the failure of 
the deep system to opacify was regarded as 
exceedingly strong presumptive evidence of 
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) venous obstruction. Such evidence was 
suntered in 2 of the reported studies, 
‘s 3 and 4. Both patients had experi- 
d two episodes of spontaneous throm- 
ilebitis in the limb studied. In one, 
raphy was carried out during the im- 
iate aftermath of the second episode 
ute thrombophlebitis and, in the other, 
\s approximately 1 year after the second 
rrence of phlebitis. 
1c demonstration of such deep venous 
ations as recanalization and loss of 
‘s was virtually as effective with injec- 
into the superficial system as with 
tion directly into the popliteal vein. In 
\ion, the scope of study was widened to 
ide the anatomy and function of the 
rficial system. Superficial injection was 
more reliable and productive of less 
‘nt discomfort. It was more precise than 
hit and miss probing necessary for 
utaneous injection into the popliteal 


vein and less difficulty was experienced 
with the occasional complication of extra- 
vasation and the resulting transient severe 
pain accompanying it. The demonstration 
of deep venous obstruction by superficial 
injection was considerably more satisfactory 
than through the failure to find a patent 
popliteal vein on persistent probing of the 
popliteal space with a needle. 

The capacity of a recanalized popliteal- 
femoral vein to function in the proximal 
transport of venous blood against gravity, 
demonstrated in numerous previous studies 
by injection directly into the popliteal 
vein, was further emphasized by the find- 
ings in Case 2. In this case, urokon, injected 
into the superficial system, passed proxi- 
mally in the recanalized deep trunk in quiet 
dependency and cleared with exercise. This 
observation was regarded as additional evi- 
dence against ligation of the recanalized 
deep trunk in the postthrombotic state. 
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A POSTERIOR SUBFASCIAL APPROACH TO THE 
COMMUNICATING VEINS OF THE LEG 


DAVITT A. FELDER, M.D., F.A.C.S., THOMAS O. MURPHY, M.D., and 


DEAN M. RING, M.D., St. Paul, Minnesota 


THE SURGICAL TREATMENT Of early venous 
insufficiency of the lower extremities has 
undergone remarkable changes in the pres- 
ent century and has achieved a fair degree 
of success and standardization. Such, how- 
ever, is not true regarding the therapy of 
advanced chronic venous insufficiency, the 
lower limb stasis syndrome. We prefer this 
latter descriptive phrase since it is not con- 
fined to a single etiology as is the “‘post- 
phlebitic syndrome.” 

A review of the history of this problem 
suggests that there is no general agreement 
on the method of handling the stasis syn- 
drome problem when conservative measures 
have proved inadequate. 

Surgeons have ligated the saphenous vein 
for varicosities since the sixth century. In 
1896, Moore (11) recognized the signifi- 
cance of ligating the saphenofemoral junc- 
tion in treating saphenous varices, and this 
procedure has been advocated since, with 
stripping by Homans (4) and DeTakats. 
Sympathectomy has been suggested in the 
treatment of the lower leg syndrome by 
Leriche, and Ochsner and DeBakey. Hom- 
ans (5) and Linton (8) have proposed liga- 
tion or segmental resection of the femoral 
vein and Bauer ligation of the popliteal 
vein. 

Since one of the basic dysfunctions in the 
stasis syndrome is the incompetence of those 
veins connecting the superficial and deep 
venous systems, Linton’s method of ligating 
these communicating veins (7) seems to be 
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a rational approach to this problem. Neither 
this procedure nor the so-called “medial 
flap” operation described by Lowenberg 
has met with uniform acceptance. The 
operation to be described by us is a modifica- 
tion of Linton’s (8) procedure. 


SELECTION AND PREPARATION OF PATIENTS 


When a candidate for the procedure is 
first seen in the vascular clinic, he is eval- 
uated from several standpoints. The ade- 
quacy of conservative treatment is consid- 
ered. Conservative therapy is always at- 
tempted prior to any surgical intervention. 
Many of these patients are overweight, 
particularly the females. A definite effort 
is made to bring about weight reduction. 
The patient is instructed to wear elastic 
support at all times while in the erect posi- 
tion. The elastic wrappings, which are 
rubber reinforced, are worn from the toes 
to just below the knee, and later, if indi- 
cated, an elastic stocking which is properly 
fitted, may be employed. Properly fitted 
shoes, cleanliness, and the elimination of 
epidermophytosis are of utmost importance. 
In those patients failing to respond satis- 
factorily to this regimen, surgery is con- 
sidered. 


PHLEBOGRAPHIC STUDIES 


The status of the communicating veins is 
evaluated roentgenographically in all cases 
if possible. This is accomplished by em- 
ploying the ‘‘isoflow” phlebographic tech- 
nique previously described by two of us (3). 
It is believed that complete ligation of all 
communicating veins can best be done when 
phlebograms are available in the operating 


a 
730 
. 


.om to show the location of these veins 
ig. 1). 


CIFIC INDICATIONS 


We believe that the following criteria 
could be met before a decision for a surgical 
sproach is made: (1) a chronic ulceration 
impending ulceration which is progres- 
e under adequate conservative manage- 
ent, (2) a large number of incompetent 
inmunicating veins in the leg, demon- 
able by phlebographic study, with a 
ent deep circulation, and (3) progressive 
n changes and symptoms after control 
superficial varicosities. 
\Ve have operated upon 28 patients to 
ic who have satisfied the criteria men- 
med. The average duration of venous 


case in this group of patients was over 7: 


ars, with a range of up to 25 years. The 
story of a typical acute phlebitic episode 
‘s not obtained in each case, but the 
ndrome of stasis dermatitis, edema, in- 
‘uration, and ulceration with 1 exception 
sas uniformly present. (This patient’s pre- 
(ominant problem was edema without skin 
uiceration.) These complaints were of an 
incapacitating degree. Pain in the lower 
extremity was a frequent symptom. 

‘The majority of the patients had employed 
clastic support to the involved extremity 
lor many years. All but 3 of the group had 
previous operative procedures. One had 5 
surgical attempts to correct the problem. 
All of the patients except 1 had high saphe- 
nous ligations and strippings either prior to, 
or at the time of the posterior subfascial 
operation. The high ligation was redone if 
there was evidence of an inadequate previ- 
ous procedure. 


PREOPERATIVE PREPARATION 


The consideration for an extensive opera- 
tive procedure requires that the skin of the 
leg be in optimal condition for healing. All 
open ulcerations should be healed. We have 
thought it advisable to wash the leg and 
foot with pHisonex® daily for at least 1 to 3 
days prior to surgery. Edema should be at a 
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Fic. 1. Preoperative phlebogram with many incompe- 
tent communicating vessels filling the superficial system. 


minimum. In some instances this has neces- 
sitated hospitalization of the patient for 
several days prior to surgery. 


TECHNIQUE 


Under spinal or general anesthesia, the 
patient is placed in the prone position on 
the operating table, and a sandbag is placed 
under the instep. The involved extremity is 
prepared with pHisoHex and aqueous zephi- 
ran. The drapes are so arranged that the 
entire leg from the knee to the ankle is ex- 
posed. 

The incision (Fig. 2) is made on the pos- 
terior aspect of the leg along the “‘stocking- 
seam line” and extends from the popliteal 
fossa to the level of the malleoli. The actual 
extent of this incision may be determined by 
the localization of the incompetent com- 
municating vessels on the phlebographic 
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study. In several instances it has been neces- 
sary to carry this incision partially around 
and beneath the medial malleolus. The in- 
cision is extended down to the deep fascia. 
Skin towels are applied and, with a clean 
scalpel, the deep fascia overlying the super- 
ficial posterior muscle compartment is in- 
cised the length of the skin incision. The 
short saphenous vein which is excised in toto 
is ligated in the popliteal fossa and ligated 
distally at the level of the lateral malleolus. 

By blunt dissection the fascia is easily 
separated from the muscles and reflected 
both to its attachment on the posteromedial 
surface of the tibia and the posterolateral 
border of the fibula (Figs. 3 and 4). If addi- 
tional lateral communicating veins have 
been demonstrated by the phlebograms, 
these may be exposed by entering the an- 
terior compartment of the leg (Fig. 4). In 
the course of this dissection, all communi- 
cating veins are ligated with No. 000 chro- 
mic catgut ligatures as they emerge from the 
muscle to penetrate the fascia. Special care 
should be taken to preserve the sural nerve 
and its branches from where it penetrates 


Posterior tibial 


Anterior tibial communicating 


communicating 


Short saphenous 
vein 


Route of dissection 


Fic. 4. 


Fic. 2. The location of the skin incision along the 
*‘stocking-seam line”’ on the posterior aspect of the leg. 

Fic. 3. Completion of the dissection with the develop- 
ment of the flaps of skin, subcutaneous tissue, and fascia. 
C, Ligated communicating vessels; S, sural nerve. 

Fic. 4. Schematic cross section of the leg demonstrat- 
ing: the route of dissection; the major deep and super- 
ficial venous systems and their communicating veins 
including segments of veins draining the calf muscula- 
ture. 


the calf muscles, usually between the bellies 
of the gastrocnemius muscle, to its perfora- 
tion of the deep fascia with the short saphe- 
nous vein. The sural nerve at times may be 
found coming directly from the popliteal 
space. 

In the lower third of the leg an effort is 
made to preserve the arterial vessels which 
accompany the veins, as well as those small 
vessels arising from the posterior tibial artery 
between the Achilles tendon and the medial 
malleolus. Complete hemostasis is manda- 
tory. The fascia is closed with interrupted 
No. 00 chromic catgut sutures. The sub- 
cutaneous tissue and skin are then approxi- 
mated with interrupted No. 000 plain cat- 
gut and No. 0000 silk, respectively. A light 
dressing is then applied and an immobiliz- 
ing boot or thin plaster cast employed. The 
patient is confined to bed for 10 days after 
which time the first dressing change is per- 
formed. If healing is progressive, the patient 
is ambulated with elastic support. This elas- 
tic support of rubber reinforced bandages or 
fitted elastic stockings is continued for 2 to 
4 months. 
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RES! 


\\ - have performed 28 posterior subfascial 
opc. itions to the present date. Of this group, 
2? ore females. Three patients had bilat- 
era’ procedures. The average age was 53 
yea’ . With a range of from 21 to 76 years. 
Th .verage preoperative hospital stay was 
12. vs, and postoperative stay 14 days. 

‘| 1 patients complained of significant 
pai nthe early postoperative period. Three 
pat its experienced temperature elevations 
ove 01 degrees F. Healing without incident 
occ red in 18 patients. Seven patients de- 
vel’ od moderate induration of the skin ad- 
jac’ to the incision and 3 patients had skin 
bre clown of significant degree. Mild ankle 
ede a developed following ambulation in 
mo. instances and persisted for a short 
per' | in 2 patients. All patients were in- 
stru. ed to keep the foot of the bed elevated 
at » -ht for at least 3 months after surgery. 
Thc iverage time before return to work was 
we ks. 

‘| 1c patients have been re-evaluated at 
regi: ar intervals since operation. The longest 
follu.v-up is on a patient operated upon in 
Apr’! of 1953. Twenty patients of the group 
expicssed complete satisfaction with the 
procedure. Three complained of hypesthesia 
in the distribution of the sural nerve. One 
paticnt, a mentally incompetent female, de- 
veloped recurrent ulceration in the pretibial 
region following trauma and a second pa- 
tient developed a spontaneous ulcer in the 
same area. Three patients are as yet too 
early in the postoperative period to be 
properly evaluated. 


DISCUSSION 


We believe that any patient who suffers 
from the lower-limb stasis syndrome and 
whose disease manifestations are not con- 
trolled by conservative measures may bene- 
fit from posterior subfascial venous ligations. 
In most instances, saphenous ligation and 
stripping have been done prior to this pro- 
cedure and have been found inadequate. A 
sustaining factor in this disease is the pres- 
ence of incompetent communicating venous 
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channels between the superficial and the 
deep venous systems. The precarious status 
of the skin makes it eminently susceptible to 
even mild trauma and subsequent infection. 
Benefit should result in this disease if these 
incompetent channels are interrupted. The 
phlebographic identification of the com- 
municating veins is helpful in locating the 
incompetent vessels at the time of surgery. 
The incompetent medial, posterior, and 
lateral communicating veins are made uni- 
formly accessible by this posterior approach. 
The majority of our patients have experi- 
enced marked relief of pain and have dem- 
onstrated objective evidence of improve- 
ment in degree of edema and status of the 
skin. In addition, the ever-present hazard of 
recurrent ulceration, we believe, has been 
diminished. A longer period of follow-up will 
be necessary before a complete evaluation 
of the operation is possible. We believe that 
the postoperative complications can be de- 
creased by: (1) preservation of and greater 
care in handling the sural nerve, (2) preser- 
vation of the arterial vessels which accom- 
pany the incompetent communicating veins 
in the distal leg, and (3) careful preoperative 
preparation of the skin of the leg. 


SUMMARY 


An operative technique for the treatment 
of the lower limb stasis syndrome is de- 
scribed. This technique employs a posterior 
subfascial approach to, and ligation of, in- 
competent communicating veins as well as 
the removal of the short saphenous vein. 
The preoperative and postoperative care is 
outlined and the early results in 28 cases are 
summarized. 
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A\ ANALYSIS OF THE OPERATING ROOM DEATHS 
(\ A CHEST SURGICAL SERVICE 


hk OERT H. WYLIE, M.D., F.A.C.S., New York, New York, and 


|) iN KEE, JR., M.D., Dallas, Texas 


OPERATING ROOMS of the Chest Service 
~ Bellevue Hospital were first opened in 
ch 1939. Since the opening of the oper- 
rooms 5,000 operations and 6,000 
-hoscopies have been performed, with 
‘| of 21 fatalities in the operating room. 
nalyzing the cases as to the possible 
‘of death it became obvious that in too 
| a percentage of the cases death was 
» cntable. In certain instances obvious 
were made, simple precautions were 
1 ‘ected, and death resulted. In a larger 
e; ip, although there was no one factor 
p. cntly responsible for the fatality, there 
wii some ways in which the problems 
cod have been handled differently with 
possibly a different final outcome. These 
cases are presented with the hope that 
others may profit from this experience, par- 
\icularly in smaller hospitals where surgery 
o! the chest is appearing on the operating 
schedule in significant volume for the first 
time, 

‘he over-all death rate in the 11,000 pro- 
cedures since 1939 was approximately 2 
deaths per 1,000 cases (0.19 per cent). Of 
these 11,000 procedures, 6,000 were bron- 
choscopies resulting in 2 deaths (0.03 per 
cent). The larger number of deaths, 19 in 
5,000 cases (0.32 per cent), occurred in the 
operative cases. During the 14 year period 
in which these operations were performed, 
the field of chest surgery has developed tre- 
mendously with marked increase in the 
number of major cases and in the magni- 
tude of the procedures. The whole concept 
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of the surgical treatment of tuberculosis 
changed with the advent of the tuberculo- 
static drugs with a resultant decrease in 
thoracoplasties and thoracotomies for tuber- 
culous empyema and an increase in resec- 
tions. The use of other antibiotics has caused 
a marked decrease in the number of cases of 
empyema and lung abscess which previ- 
ously required open thoracotomy and drain- 
age. Cardiac surgery was done here first in 
1942 and in increasing volume since that 
time, including mainly ligation or division 
of a patent ductus arteriosus, mitral com- 
missurotomy, and pericardiectomy. 

From the graphs (Figs. 1 and 2) a steady 
decline in the total number of operations 
can be seen due to the marked decrease in 
the number of thoracoplasties and open 
thoracotomies for tuberculous empyema, 
lung abscess, and nontuberculous empyema. 
On the other hand, the total number of pul- 
monary resections has risen rapidly during 
this period (Fig. 2). With this increase in 
pulmonary resections and cardiac surgery 
one would expect to find a sharp rise in the 
number of deaths during operation but this 
is not the case; they have remained relative- 
ly constant in spite of the marked changes 
that have taken place in the type of surgery 
performed (Fig. 1). The increase in oper- 
ative mortality which one would expect to 
find has undoubtedly been prevented, or 
offset, by some of the following measures: 
(1) prompt and accurate blood replacement; 
(2) careful anatomic hilar dissection; (3) 
better anesthesia with better handling of se- 
cretions and use of endotracheal tubes; (4) 
better preoperative evaluation of cardiac 
status and pulmonary function of patient. 
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CAUSES OF DEATH 


In classifying the deaths five main causes 
have been found: (1) anoxia; (2) hemor- 
rhage; (3) cardiac arrest; (4) drug reaction; 
and (5) unexplained. In many instances 
more than one of these factors had a part in 
causing death but for the sake of simplifica- 
tion the cases are grouped under the head- 
ing of what is thought to be the primary 
cause and a consideration of contributing 
factors is given in the case discussion. 


Anoxia Due to Inadequate Airwa 


Case 1. In December 1949 a 36 year old colored 
male was admitted with a diagnosis of lung abscess in 
the right upper lobe. The anesthesia used was cyclo- 
propane with endotracheal tube in place and the pa- 
tient on his left side. The patient was cyanotic when 
the skin was incised. According to the anesthetist the 
cyanosis was due to bronchospasm. At the time the 
muscles were divided the blood pressure and pulse 
were reported unobtainable. The chest was burriedly 
entered and cardiac massage started. The lungs did 
not inflate with pressure on the bag. It was thought 


that the endotracheal tube was blocked by secretions 
and a tracheotomy was done. At this time the endo- 
tracheal tube was found to be in the esophagus. The 
patient had expired before this discovery was made. 

Case 2. A 49 year old colored male was admitted in 
October 1947 with a diagnosis of carcinoma of left 
lower lobe. The anesthesia used was ether and cyclo- 
propane with endotracheal tube in place and with the 
patient lying on his right side. Thoracotomy was 
performed and the lung was freed for resection. The 
left upper lobe which had been easily inflatable be- 
came blue and only partially inflated. Bronchial se- 
cretions were thoroughly aspirated without improve- 
ment. The cuff on the endotracheal tube was deflated, 
and the lungs were then easily inflated but by this 
time the heart had stopped. The endotracheal tube 
had slipped into the left main bronchus so that the 
cuff occluded the left upper lobe and the entire right 
lung. 


In both of these cases death would have 
been prevented if the simple error had been 
recognized and corrected. They emphasize 
the extreme importance of repeated check- 
ing of the position of the endotracheal tube 
by the surgeon as well as the anesthetist. 
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%----X THORACOPLASTIES 


1946 1947 1948 


@---@ THORACOTOMIES (EMPYEMA, LUNG ABSCESS) 


O—AD RESECTIONS 


Tic. 2. Type of operation and number done per year. 


.lnoxta Due to Aspirated Secretions or Blood 


Case 1. A 39 year old colored male was admitted 
in May 1940 with a diagnosis of tuberculous empyema 
with bronchopleural fistula on the left. Under local 
anesthesia (20-30 mgm. procaine) with the patient 
silting up open thoracotomy was performed with re- 
section of segment of ninth rib. The segment of rib 
was resected, and the pleura was needled to locate 
the empyema. The patient coughed a small amount 
of bright red blood and ceased breathing. The patient 
was bronchoscoped and some blood was obtained. An 
endotracheal tube was inserted but efforts at resusci- 
tation were futile. At autopsy blood was found in 
the contralateral lung. 


In this patient with markedly diminished 
respiratory reserve the blood aspirated into 
his good lung was enough to cause severe 


anoxia and death. This procedure was done 
under local anesthesia without an anes- 
thetist present. Perhaps in this case hemor- 
rhage was too brisk for any method of re- 
moving the blood to be effective. It is possi- 
ble, however, that earlier recognition of the 
presence of blood in the bronchi and earlier 
bronchoscopy or suctioning might have 
changed the outcome. It is now the practice 
to perform these procedures only with an 
experienced anesthetist present. 


Case 2. A 42 year old white male was admitted in 
December 1939 with a diagnosis of lung abscess in the 
left upper lobe. A spinal tap was done with the pa- 
tient on his left side and the side with abscess down. 
His head was lowered to achieve the desired level. 
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When he was turned on his right side he immediately 
became cyanotic. Oxygen was administered without 
much improvement. He was intubated at which time 
the oral cavity was found to be filled with pus coming 
from the trachea. He died 20 minutes after the spinal 
tap. 


This patient was a poor risk patient who 
had not been prepared adequately for his 
operation. Postural drainage before oper- 
ation had not been done. The patient went 
to the operating room with an overnight 
collection of secretions and pus in his chest 
without having had a chance to clear it out 
by coughing and by lying in a position 
which favored drainage. Spinal anesthesia 
was a poor choice for anesthesia. It was cho- 
sen because a cautery was to be used and 
local anesthesia was considered inadequate. 
The patient’s coughing after the injection of 
spinal anesthesia caused the level of anes- 
thesia to go much higher than was desirable 
or planned. The patient was turned on his 
right side and the pus from his abscess flood- 
ed his good lung and airway. The outcome 
of this case might have been entirely differ- 
ent if the patient had been operated upon in 
the sitting position under local anesthesia 
after adequate postural drainage. 


Case 3. A 25 year old white female was admitted in 
May 1941 with a diagnosis of empyema with multiple 
pulmonary abscesses and stenosis of both main bron- 
chi. At operation, incision and drainage of multiple 
lung abscesses, performed under local anesthesia with 
the patient sitting up in bed, a segment of the eighth 
rib was removed. Thin fluid drained out when the 
pleura was opened. The lower lobe was incised and a 
large abscess aspirated. The patient continued to raise 
thick sputum and lost consciousness. Bronchoscopy 
showed the trachea and pharynx flooded with pus. 
Both main bronchi were stenosed to about 4 milli- 
meters in diameter. 


This patient was so ill that operation was 
performed with the patient sitting in her 
bed. It is doubtful that anything would have 
helped much. In retrospect, bronchoscopy 
before operation might have cleared some of 
the secretions. 


Cass 4. A 42 year old colored male was admitted in 
1940 with a diagnosis of multiple lung abscesses in the 
left lower lobe. Operation consisting of open thoracot- 


omy with resection of seventh rib segment was staried 
under local and cyclopropane with the patient lying 
on his right side. At the beginning of operation the pa- 
tient complained bitterly of pain. A small abscess was 
encountered then a large one under the sixth rib, 
After draining the first small abscess the patient be- 
came cyanotic and “‘it was necessary to stop operation 
until color returned.’ A second abscess was opened, 
The patient ceased to breathe and died. Bronchoscopy 
showed the right main bronchus as well as the left 
filled with pus and blood. 


The anesthesia report on this patient was 
that ‘‘the patient drowned in his own secre- 
tions.” The positioning of the patient with 
his good side down was not ideal. There 
was evidence of poor ventilation for some 
time before death occurred. Local anesthe- 
sia was certainly preferable to general anes- 
thesia because the patient would have been 
able to cough and keep his own airway 
clear. 

Case 5. A 19 year old colored male was admitted in 
1952 with a diagnosis of bronchiectasis in the right 
lower lobe. During removal of the right lower lobe 
with the patient on his left side, the bronchus was torn 
making closure difficult and slow. Reamputation at a 
higher level was carried out. The blood was “dark” 
and the condition of the patient was considered ‘“‘not 
good” several times. The bronchus was closed and a 
pack was used to occlude the opening while the su- 
tures were placed. The patient went into cardiac 
arrest and could not be resuscitated. Measured blood 
loss in this case was 3,735 cubic centimeters with 
blood replacement of 3,000 cubic centimeters. No 
autopsy was performed. Postmortem x-ray film of the 
chest showed increased density in the entire left lung 
presumably due to pus and secretions which had 
drained into the left side during operation. 


This patient was hypoxic during most of 
the operation with a period of 40 minutes of 
acute hypoxia during the closure of the 
bronchus. Postural drainage was not used 
before operation and the position of the pa- 
tient during operation favored drainage 
from the lung with bronchiectasis to the 


other side. The anesthetist was new and was- 


not aware that the left lung was not expand- 
ing well or that secretions were filling the 
bronchi of the left side. Clamping of the 
bronchus to the right lower lobe which 
should have been done early to prevent se- 
cretions draining into the opposite lung was 
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delayed because of the tedious and difficult 
dissection of the fissures. 


Prolonged Anoxia as Probable Major Contribut- 
ing Cause 


In the following 2 cases there were a num- 
ber of contributing factors but prolonged 
hypoxia probably was the major cause of 
death. 


Case 1. A 51 year old colored male was admitted in 
1950 with a diagnosis of carcinoma (operative) and a 
pathologic diagnosis of chronic granulomatous lesion 
of bronchi, bronchiectasis, fibrosis, and emphysema. 
Operation consisted of right pneumonectomy with 
the patient in the prone position. The patient was 
induced with intravenous surital and cyclopropane. 
Immediately after the endotracheal tube was inserted 
into the trachea bronchospasm was noticed and anes- 
thesia was changed to ether with some relief. Bron- 
chospasm continued but seemed less as the resection 
was completed but “tracheal tug” developed. The 
blood pressure dropped as the pleura was closed and 
then became unobtainable. The chest was reopened 
and cardiac massage started but to no avail. At 
operation a “tumor” was found in the middle and 
upper lobes. ‘‘Hilar dissection was difficult because of 
chronic inflammation and large rubbery nodes.” 


This operation was done with the pre- 
sumptive diagnosis of carcinoma when in 
reality he had a benign lesion which was not 
biopsied. During the operation the patient 
had superimposed on a chronic hypoxia a 
more severe period of oxygen want for the 4 
hours of surgery. Death was thought due to 
secondary circulatory depression and failure. 


Case 2. A 59 year old colored male, was admitted 
in 1952 with a diagnosis of squamous cell carcinoma. 
Operation consisted of left pneumonectomy. Before 
operation this patient’s blood pressure was 210/110. 
After induction and intubation his blood pressure was 
115/80. A left pneumonectomy was done with dissec- 
tion of hilar nodes including carinal and right peri- 
bronchial nodes. It was found necessary to discon- 
tinue operation 4 times because of drop in blood pres- 
cure “due to vagal stimulation.” The patient was 
“poorly oxygenated during closure” and bronchosco- 
py was done for possible obstruction but none was 
found. Pulse and blood pressure became unobtain- 
able. The chest was opened and cardiac massage 
started. The heart started again and the blood pres- 
sure came back up. After the chest was closed, again 
the blood pressure dropped to zero. The chest was 
opened and the heart started again. Cardiac massage 


was done 4 times with the heart finally failing to re- 
spond to massage after the fourth arrest. 

The patient was a poor risk, a hyperten- 
sive who reacted to anesthesia with a mark- 
ed drop in blood pressure. The patient’s 
pressure fell from a preanesthesia level of 
210/110 to 115/80 after induction and nev- 
er rose above this level. It is conceivable 
that the patient may have had a coronary 
occlusion or a cerebrovascular accident. 
With the marked hypotension persisting 
even before operation the contemplated 
surgery might well have been deferred. From 
the patient’s course during operation it is 
evident that the patient had “‘too much sur- 
gery.” Dissection of carinal nodes and the 
peribronchial nodes on the opposite side 
was hardly indicated in the face of the pro- 
found drop in blood pressure which oc- 
curred 4 times. The drop in blood pressure 
was thought to be due to the stimulation of 
the vagus associated with the hilar dissec- 
tion. This stimulation might have been less- 
ened somewhat by infiltration of the area 
with novocain but the fundamental error 
was in continuing operation when there was 
evidence that the patient could not tolerate 
it. 


Unclassified Type of Anoxia 


Case 1. A 26 year old white male was seen in 1940 
with a diagnosis of lumbar abscess and mixed tuber- 
culous empyema with perforation through the dia- 
phragm. Operation consisting of exploration of the 
sinus tract was carried out under cyclopropane anes- 
thesia. The empyema cavity was probed and exten- 
sion beneath the anterior costal margin was found. 
The lumbar wound was probed and was found to ex- 
tend into the lower posterior mediastinum. A segment 
of twelfth rib was resected. The patient stopped 
breathing. Bronchoscopy was done but no secretions 
were found. No heart beat was detectable. Cardiac 
massage was started and the heart beat resumed; 
respirations started again but the rate decreased and 
heart stopped 1 hour later. No autopsy was per- 
formed. 


The death of this patient was thought 
due to reflex inhibition of respiration sec- 
ondary to pharyngeal aspiration added to 
long sepsis and leading to terminal cardiac 
and circulatory failure. 
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TABLE I.—DEATHS DUE TO HEMORRHAGE 


Diagnosis 
Carcinoma of bronchus 


Mitral stenosis 


Carcinoma of right lung with 
invasion of superior vena 
cava 

Lipid pneumonia 


Bronchiectasis, left 


Abscess of lung; 
bronchiectasis 


Hemorrhage 


Six deaths out of the 21 were due to 
hemorrhage (Table I). 

In 3 of these 6 cases operation was per- 
formed for a benign lesion, and in 2 of the 3 
there were several episodes of massive bleed- 
ing before the final one. In retrospect it 
probably would have been wiser to do the 
surgery in stages rather than continue with 
a difficult operation after the patient had 
lost a large amount of blood. The risk of 
continuing operation should have been 
weighed against the effects and probable 
disability of the disease without operation. 

The accurate measurement of blood lost 
during the operation might have made the 
surgeons more aware of the extent of blood 
loss. It is now the practice to weigh all 
sponges used and to keep an up-to-the-min- 
ute account of the blood loss on all, major 
cases. In this way blood replacement can be 
accomplished accurately as the loss occurs. 


Cardiac Arrest 


Out of the entire group of 21 cases there 
was only 1 in which “cardiac arrest’? was 
given as the cause of death. In the others in 
which the heart stopped beating and mas- 
sage was used there was either severe cardiac 
disease with arrhythmias, massive hemor- 


Operation 
Pneumonectomy, right 


Mitral ¢ommissurotomy 


Pneumonectomy, right 


Right middle and lower 
lobectomy (attempted) 
Pneumonectomy, left 


Pneumonectomy, right 


Source and cause of bleeding 


Puncture wound in right auricle made during 
isolation of artery and vein 

Tear in wall of auricle. Tension at the ring 
caused separation of auricular fibers and a 
linear tear 

Attempt made to substitute prosthesis of lucite 
for involved vena cava. Prosthesis found too 
large. Vena cava torn 

“Inferior vein was divided before the tourni- 
quet was applied” 

‘Two episodes of hemorrhage from chest wall 
during mobilization. On freeing lung from 
the mediastinum a large vessel was encoun- 
tered.” Uncontrollable hemorrhage. No 
autopsy 

Hemorrhage on 2 occasions when the inferior 
pulmonary artery tore and was religated, 
While dissecting around the bronchus the 
pulmonary artery retracted into the media- 
stinum and both ties “rolled off.” Massive 
hemorrhage and death followed 


rhage, or prolonged anoxia present before 
cessation of the heart beat. 


Case 1. A 21 year old colored male was admitted in 
1946 with a diagnosis of adenoma of the bronchus. 
Operation consisting of pneumonectomy was per- 
formed without great difficulty. The patient was 
bronchoscoped after operation and a moderate 
amount of bloody sputum obtained. The pulse slowed 
and stopped. 


Several causes of death were considered: 
cerebrovascular accident, coronary occlu- 
sion, and embolization by a blood clot or 
air. It was thought that the most probable 
cause of death was the initiation of a strong 
vagovagal reflex during bronchoscopy. 

The use of atropine and topical anesthesia 
prior to bronchoscopy might have been 
helpful in preventing vagal stimulation. 

In prevention of cardiac arrest there are 
several measures which are thought to be 
important. Briefly, these are the prevention 
of anoxia by maintenance or establishment 
of an adequate airway and prevention of 
stimulation of vagal reflexes as far as possi- 
ble. Tracheal suction and bronchoscopy 
should be done with care and only when in- 
dicated. Traction on the lung or bronchus 
and extensive hilar dissection may be im- 
portant factors in causing arrest. Atropine 
and topical anesthesia before bronchoscopy 
may help to diminish vagal stimulation. 


Case 
No. Age 
1 48 
2 
a 1950 M 
( 
3 48 
1950 M | 
4 51 
1944 M 
5 
1946 M 
Lan 1945 M 
| 
1 
‘ 
( 
( 
ae 


Drug Reaction 


In the group of 6,000 bronchoscopies 
there were 2 deaths. Both of these deaths 
were considered due either todrug sensitivity 
or to overdosage of the drugs used. ‘The ex- 
act amount of local anesthesia used is not 
known in either case. 


Case 1. A 64 year old colored female was admitted 
in 1948 with a diagnosis of questionable obstruction of 
the right main bronchus. ‘The anesthesia used was 5 
per cent cocaine and 1 per cent pontocaine mixed in 
equal parts in unknown amounts. “A few minutes” 
after anesthesia was given the patient began twitch- 
ing, had a prolonged generalized convulsion, and 
died. The patient was not bronchoscoped. No autopsy 
was made. 

Case 2. A 48 year old colored male was admitted in 
1948 with a diagnosis of carcinoma of the right lung. 
The anesthesia administered consisted of 1 per cent 
pontocaine and 5 per cent cocaine in equal parts, the 
exact amount being unknown. The patient was bron- 
choscoped without difficulty. A biopsy was taken of 
the obstructing mass in the right upper lobe and 
bronchus, Thirty minutes after bronchoscopy he was 
found to be “comatose with respirations rapid and 
having profuse diaphoresis.”” Shortly afterward he 
stopped breathing. This patient was not seen to have 
any twitching or convulsive movements. No autopsy 
was made. 


In the second case the anesthetic agent 
was believed responsible for the patient’s 
death but other causes such as possible cor- 
onary occlusion must be considered. At pres- 
ent the local anesthetic agent used is 5 per 
cent cyclaine (hexylcaine hydrochloride). 
The pharynx is sprayed with this solution. 
One cubic centimeter is dropped on the 
vocal cords using indirect laryngoscopy as a 
means of applying the solution accurately. 
A cannula is inserted between the anesthe- 
tized cords. One cubic centimeter of anes- 
thetic is instilled into the trachea and the 
patient is told to lean to the right, permit- 
ting the anesthetic to go into the right main 
bronchus. Another cubic centimeter of cy- 
claine is then instilled and allowed to run 
into the left main bronchus. The patient is 
cautioned not to swallow any of the anes- 
thetic. Preoperative medication consists of a 
barbiturate given at 2 hour and 1 hour in- 
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tervals before bronchoscopy, and atropine 
and demerol. Since January 1951 this anes- 
thetic agent has been used without any seri- 
ous difficulties. One patient had a general- 
ized convulsion after anesthesia but in this 
instance at least twice the usual amount of 
anesthetic was used and it was later discov- 
ered that the premedication had been omit- 
ted. He recovered without any treatment or 
medication. 


Death Due to Unknown Cause 


There was 1 case in which the cause of 
death was uncertain and autopsy permission 
was not obtained. 


Case 1. A 51 year old white male was admitted in 
1939 with a diagnosis of lung abscess of the left upper 
lobe. Operation consisting of costectomy of the fourth 
rib segment was performed under local anesthesia 
(2 per cent novocain). The position of the patient dur- 
ing the operation was not stated. The rib was excised, 
and the abscess found and drained without difficulty. 
The patient became “restless,” comatose, his pulse 
grew weaker, and he expired. 


Air embolism was considered as one pos- 
sible cause of death as was coronary occlu- 
sion. This patient may have aspirated secre- 
tions from the abscess but no evidence of 
excessive secretions in the tracheobronchial 
tree was found. Bronchoscopy was not done. 

In general, lung abscesses are drained 
under local anesthesia in the late morning 
or afternoon after the patient has had time 
to raise his secretions with the aid of postural 
drainage and bronchoscopy, if indicated. 
Severe dehydration should be corrected by 
infusions. Drainage of the abscess may be 
done with the patient sitting up but in this 
position there is a greater possibility of seri- 
ous air embolism. 


SUMMARY AND CONCLUSIONS 


There have been 21 deaths which have 
occurred in the operating rooms of the Chest 
Surgery Service of the Bellevue Hospital 
since the opening of the operating rooms in 
1939. An analysis of the causes of death and 
a discussion of these cases are presented to- 
gether with some suggestions as to how they 
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might have been handled differently with 
possibly a different outcome. Although there 
has been a great increase in the number of 
resections and in the extent of the operations 
performed, there has been no increase in the 
number of deaths per year. The expected 
increase in operative mortality has undoubt- 
edly been prevented, or offset, by some of 
the following measures: (1) prompt and ac- 
curate blood replacement; (2) careful ana- 
tomic hilar dissections; (3) better anesthesia 
with better handling of secretions and use of 
endotracheal tubes; (4) better preoperative 
evaluation of the cardiac status and pul- 
monary function of the patient. 

Eight of the 21 patients died during oper- 
ations which involved only simple surgical 
procedures. Five of these were operated 
upon for drainage of lung abscess, 1 for 
drainage of a tuberculous empyema, and 2 
died of a drug reaction which occurred as 
a result of the local anesthesia given for 
bronchoscopy. 

The 21 deaths have been attributed to 
five main causes, as follows: (1) anoxia, 10 


patients; (2) hemorrhage, 6 patients; (3) 
cardiac arrest not associated with severe 
cardiac disease, massive hemorrhage, or 
prolonged anoxia, 1 patient; cardiac arrest 
associated with severe rheumatic heart dis- 
ease and mitral stenosis, 1 patient (case not 
discussed in the body of this paper); (4) 


drug sensitivity or overdosage, 2 patients; 
(5) cause unexplained, 1 patient. In the 10 
cases in which deaths were attributed to 
anoxia 2 deaths were caused by an inade- 
quate airway due to an improperly placed 
endotracheal tube. Five other patients in 
this group might have survived if they had 
been handled differently in regard to posi- 
tion during operation, preoperative postural 
drainage, or different choice of anesthetic 
agent. 

The study of these 21 deaths emphasizes 
the importance of several measures: (1) pre- 
vention of anoxia whatever may be the 
cause, inadequate airway, secretions or 
blood in the tracheobronchial tree, a mis- 
placed endotracheal tube, or anemic anoxia 
due to blood loss; (2) prompt and accurate 
blood replacement; (3) preoperative evalu- 
ation of the cardiac status and pulmonary 
function of the patient; (4) careful evalu- 
ation of the pathologic condition in each 
case and judicious weighing of the risk of 
continuing operation against the patient’s 
chances to live with his disease. 

The death of a patient often brings home 
to his physician the importance of a funda- 
mental precept with a force that a near fa- 
tality cannot have. The experience is hard 
but the lesson is learned well. These cases 
are presented in the belief that others can 
profit from our experience. 
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POSTMASTECTOMY LYMPHEDEMA 


A Clinical Investigation into its Causes and Prevention 


ROY P. VILLASOR, M.D., F.P.C.S., and 


EDWARD F. LEWISON, M.D., F.A.C.S.. Baltimore, Maryland 


‘THE UNFORTUNATE COMPLICATION of lymphe- 
dema of the arm following radical mastec- 
tomy is of serious concern to patient and 
doctor alike. In the opinion of some physi- 
cians, this shortcoming of radical surgery 
repudiates the value of the entire Halsted 
operation. However, the partisans of this 
shortsighted perspective are more concerned 
with morbidity than with mortality. 

Although this is a serious sequela when 
caused by recurrent malignant disease, it is 
a most distressing complication when it fol- 
lows an otherwise successful surgical oper- 
ation. Not infrequently, patients themselves 
become more disturbed about the appear- 
ance of their swollen arm than about the 
amputation and loss of their cancer-bearing 
breast. In each community there are always 
a few conspicuous patients in whom lym- 
phedema and partial disability perpetuate a 
public fear and apprehension of this post- 
mastectomy complication. Among these pa- 
tients, the present problem loses nothing in 
the telling. 


REVIEW OF THE LITERATURE 


Incidence. Lymphedema of the homolateral 
arm following radical mastectomy for breast 
cancer, in the absence of metastatic or recur- 
rent disease in the regional nodes, occurs in 
a substantial percentage of patients. This 
swelling is usually asymptomatic or slight 
and may be entirely overlooked on casual 
inspection unless actual measurements are 
made. However, occasionally the swelling 


From the Breast Clinic, Division of the Tumor Clinic, the 
Johns Hopkins Hospital and Johns Hopkins University, Balti- 


more, 


can be severe, extremely painful, and most 
disabling. 

In a very careful consideration of post- 
mastectomy swelling, Lobb and Harkins 
noted some enlargement of the arm present 
in 80 per cent of their 51 patients. Thirty- 
one per cent of these patients had only 
slight swelling (less than 1.5 cm.); 27 per 
cent had moderate swelling (1.6 to 2.9 cm.); 
and 22 per cent had marked swelling (3.0 
cm. or more). A few patients with simple 
mastectomy were studied and 50 per cent of 
these also were found to have some degree 
of postoperative lymphedema. There was a 
suggestion that the decreased tissue turgor of 
older patients may have increased the tend- 
ency toward arm swelling. Neumann and 
Conway, on the contrary, found arm func- 
tion to be less impaired among the older 
patients. 

At the turn of the century, Handley noted 
that “‘the brawny arm occurs in about one 
case out of every six breast.”” Halsted com- 
mented that “edema following operative 
blocking of the lymphatics is most frequently 
observed after the radical operation for can- 
cer of the breast . . . in some instances a year 
or two after this operation and without return 
of the disease .. .” 

Holman, McSwain, and Beal examined 
100 patients who had been subjected to radi- 
cal mastectomy, the period of time post- 
operatively ranging from 6 to 11 years. An 
analysis of these cases indicated that some 
degree of lymphedema of the arm was 
present in 70 per cent of their patients. 
Twenty-six per cent had swelling of 3 centi- 
meters or less, 33 per cent had swelling of 
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3 to 6 centimeters, and only 11 per cent 
had very marked swelling of more than 6 
centimeters. These authors call attention to 
the latency of this condition by noting that 
“a significant degree of swelling may exist 
without recognition unless measurements 
were made.” 

The studies of Deaton and Bradshaw re- 
vealed some degree of lymphedema in about 
50 per cent of their patients. However, only 
8 per cent had marked postmastectomy 
swelling. There appeared to be little rela- 
tionship between lymphedema and func- 
tional use of the arm. Nicholson and Grady 
examined 230 patients after radical mas- 
tectomy and reported arm swelling in 44 
per cent. 

Daland found no swelling in the circum- 
ference measurement of the upper arm in 45 
per cent of 90 patients after radical mas- 
tectomy; slight swelling (1 to 2 cm.) oc- 
curred in 31 per cent, moderate swelling 
(2.5 to 4.5 cm.) in 17 per cent, and severe 
swelling in 5.5 per cent. 

Guthrie and Gagnon examined 100 pa- 
tients following radical mastectomy and 
found only 8 with postoperative lymphe- 
dema. In 6 of these 8 patients, the swelling 
had subsided with conservative care. 

At the Johns Hopkins Hospital, it has not 
been possible to determine the exact in- 
cidence of postmastectomy lymphedema 
because only the ward patients are routinely 
followed in the Breast Clinic. However, in 
the clinical material under investigation in 
this study, it is the impression of the authors 
that lymphedema was present in a majority 
of the patients examined in the Breast 
Clinic. 

Thus, it is readily apparent that despite 
the virtues of radical mastectomy, this pro- 
cedure carries with it quite frequently the 
risk of postoperative lymphedema of the arm. 
Although usually slight and but a minor im- 
pairment, this postoperative sequela may or 
may not be severe, progressive, disabling, or 
intensely painful. 

Stewart and Treves have recently defined 
a heretofore unrecognized entity of lymph- 


angiosarcoma which occurs rarely and only 
after a long latent period in patients with 
postmastectomy swelling of the arm. 

Etiology. Lymphedema, as the word igs 
commonly used, refers to a swelling of the 
subcutaneous tissues due to the presence of 
excessive lymph fluid. ‘The accumulation of 
fluid after radical mastectomy usually oc- 
curs as a result of an excisional defect in the 
regional lymphatics of the upper extremity, 
By definition, this excludes edema of cardiac, 
renal, or nutritional origin. The presence or 
absence of lymphedema depends upon the 
rate of lymph formation compared with the 
rate of lymph removal. Chronic lymphedema 
of the arm results in an increased thickening 
in the skin and subcutaneous tissues in addi- 
tion to a hypertrophy of the fibrous con- 
nective tissue stroma. . 

Regional edema of the upper extremity 
also may occur as the result of disease or ob- 
struction of the axillary or subclavian veins. 
While the mechanism of this type of edema 
remains to be clarified, it is generally con- 
sidered to be due to: (a) increased venous 
pressure as the result of partial or complete 
venous obstruction, and (b) a decreased rate 
of venous blood flow as the result of ob- 
struction or vascular incompetence. During 
the complete axillary dissection and subse- 
quent treatment, a combination of factors 
may exist to cause postmastectomy swelling 
of the arm. 

In a classic paper on elephantiasis chirur- 
gica, Halsted did much to stimulate interest 
in the basic problems of this postmastectomy 
complication. He “‘entertained the view that, 
although blocking of the lymphatics and oc- 
casionally also of the veins was the under- 
lying factor, infection played a conspicuous 
part in the determination of the amount of 
the swelling and the time of its manifesta- 
tion.” Since this original contribution by 
Halsted, at least two schools of thought 
have appeared regarding the pathogenesis 
of this condition. Devenish and Jessup be- 
lieved that the interruption of the axillary 
lymphatics played a predominant role in 
arm swelling. They demonstrated that direct 
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venous pressure studies showed only a minor 
variation between normal arms and _ the 
arms of the postmastectomy patients. Using 
dye injections, they also demonstrated dis- 
tinct variations in lymph drainage between 
normal and abnormal arms. This work has 
also been confirmed by several other inves- 
tigators. 

Sponsoring a contrary point of view, Veal 
has observed an increase in venous pressure 
and has confirmed the presence of venous 
obstruction by venography in patients with 
postinastectomy edema. “Edema resulting 
from obstruction of the axillary and sub- 
clavian veins is by far the most common 
cause of swelling of the arm following oper- 
ation. The most frequent cause of venous 
obstruction is recurrence of the malignancy 
along the course of the veins. In some cases 
the venous occlusion results from benign scar 
formation. .. . Lymphatic stasis is a second- 
ary result of venous obstruction, which if 
prolonged will lead to permanent blockage 
of the lymphatic flow. Infection is prone to 
develop and may lead to further obstruction 
and cause a greater degree of swelling.” 

Deaton and Bradshaw concluded from 
their clinical investigations that increased 
venous pressure, presumably due to block- 
age of the axillary vein, does not seem to be 
an important etiologic factor in post- 
mastectomy edema. Infection with its excess 
scar tissue formation appeared to be the 
prime pathogenic factor. Russo, Parker, and 
Mathews concluded that after radical mas- 
tectomy changes in the axillary vein could 
be readily demonstrated. These changes 
varied from a mild degree of distortion to a 
complete occlusion of the axillary vein. 
After a period of 3 or 4 months, these altera- 
tions in the caliber of the axillary vein 
usually disappeared. 

Neumann and Conway found the in- 
cidence of postmastectomy lymphedema to 
be significantly increased in those patients 
who received postoperative radiotherapy. 
However, as far as could be determined by 
Holman, McSwain, and Beal radiotherapy 
“per se did not tend to cause swelling unless 


it was associated with dermatitis, when the 
swelling was apparently attributable to it.” 

Oberhelman, Adair, and Bell all reported 
an increased incidence of lymphedema of the 
arm following radiotherapy, and Oberhel- 
man considered the cause to be excessive 
fibrosis. Deaton and Bradshaw could find no 
relationship between postoperative edema 
and radiotherapy. Gratzek and Stenstrom 
regarded the relationship between radio- 
therapy and lymphedema as controversial 
and again noted the variation in reported 
incidence and scarcity of reliable statistical 
data. Daland concluded that x-ray therapy 
and surgical dissection were important 
causes of postoperative swelling. ‘The avoid- 
ance of infection, early motion, and a care- 
fully placed incision, which does not en- 
croach upon the arm or axilla, were also 
considered factors of importance in prevent- 
ing postoperative lymphedema. 

Neumann and Conway found full function 
of the arm in a larger percentage of patients 
when the wound was closed by skin grafting. 
Swelling of the arm had a slight positive 
correlation with the following three factors 
in the series of patients studied by Lobb and 
Harkins: (a) radiotherapy, (b) skin recur- 
rence, and (c) impaired arm function. How- 
ever, there appeared to be no correlation 
with (a) wound infection, (b) skin grafting, 
and (c) axillary metastases. The importance 
of avoiding an axillary dead space was em- 
phasized by Trueblood. Arm exercises were 
encouraged early. Holman, McSwain, and 
Beal concluded that “skin grafting has no 
influence on the occurrence of swelling of the 
arm following radical mastectomy.’ The 
presence or absence of axillary metastases at 
the time of operation was found to have no 
bearing on lymphedema. The most important 
factors by far were considered to be infection 
and x-ray dermatitis. 

Halsted advocated suturing the skin edge 
at the upper margin of the incision to the 
muscles of the first intercostal space, thereby 
raising the axillary fornix, eliminating the 
dead space, and preventing tension on the 
operative incision. His view regarding the 
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role of infection as a leading cause of sur- 
gical elephantiasis is best expressed by his 
own statement that “‘the records support 
our view that infection is very frequently, if 
not indeed usually the overlying cause of 
the swelling of the arms, whose main lymph- 
atic channels have been more or less blocked 
by operation. The infection may quite con- 
ceivably be so mild in degree as to escape 
the observation even of those intently on 
the lookout for it.” 

Fitts, Keuhnelian, Ravdin, and Schor 
have recently reported their results in 130 
patients treated by radical mastectomy. 
Swelling of the arm occurred in 49 per cent, 
but moderate or severe swelling with dis- 
ability was noted in only 14 per cent. No 
one factor was found to be determinant in the 
development of postmastectomy lymphede- 
ma. However, in a detailed statistical analysis 
marginal necrosis of the flap, obesity, and 
the number of axillary nodes removed ap- 
peared to be the most important factors. 
Penicillin given prophylactically did not 
appear to influence the incidence of arm 
swelling. 


PRESENT STUDY 


The object of this study was to evaluate 
the numerous factors which were possibly 
related to the development of lymphedema 
of the arm following radical mastectomy, in 
order to devise measures for the possible 
prevention of this untoward complication. 

All patients were individually questioned, 
personally examined, and their arms were 
measured at several levels. The data were 
tabulated and analyzed as to the significance 
or correlation of diverse factors as they re- 
lated to the development of postmastectomy 
lymphedema. 

Clinical material. All patients included in 
this study were seen at the Breast Clinic of 
the Johns Hopkins Hospital following radical 
mastectomy performed either at this hos- 
pital or elsewhere. There were 50 patients 
with arm swelling, who had undergone rad- 
ical mastectomy and 1 patient with arm 
swelling, who had undergone an extended 


radical mastectomy. As a clinical control, 28 
postmastectomy patients without arm swell- 
ing were also investigated. This latter group 
of cases was more difficult to find. All pa- 
tients were selected from the clinical material 
available and did not constitute a con- 
secutive series. Patients with local metastases 
were included in this study, but those with 
remote osseous or pulmonary metastases 
were excluded. 

Definition of lymphedema. The measure- 
ments of arm circumference were fixed 
arbitrarily at the level of 15 centimeters 
above and 10 centimeters below the olecran- 
on. If the circumference of either the arm or 
forearm exceeded the opposite side by more 
than 1 centimeter, the patient was considered 
to have lymphedema. This arbitrary cri- 
terion was drawn to give allowance for the 
normal developmental difference between 
the circumference of each side. In border- 
line cases, the following factors were consid- 
ered in the decision: (a) the predominant 
hand; (b) the patient’s opinion regarding 
the presence or absence of swelling; and (c) 
accompanying pain or disability. 

Degree of lymphedema. The following classi- 
fication was based upon the difference in 
circumference of either the arms or the fore- 
arms: slight—difference of 1 to 2 centime- 
ters; moderate—difference of 2.1 to 4 centi- 
meters; and marked lymphedema—differ- 
ence greater than 4 centimeters. 

Of the 51 cases of lymphedema, 33.3 per 
cent were slight, 27.5 per cent moderate, 
and 39.2 per cent marked. 


RESULTS 


Onset of lymphedema. The onset of lymphe- 
dema was noted immediately after the oper- 
ation (while the patients were still in the 
hospital) in 64.7 per cent of the patients 
with lymphedema. In 4 of these patients 
(7.8 per cent), the causative factors were 
known, but in the remainder, one could not 
find any single determinant cause to account 
for the lymphedema. A few patients (5.9 
per cent) did not notice arm swelling until 
actual measurements were made. 
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Twenty-nine per cent of the patients noted 
the lymphedema sometime during the post- 
operative period after they left the hospital. 
The onset occurred as early as 2 weeks and 
as late as 14 months after operation (Table 
1). This latter case followed erysipelas of the 
arm. 

Pathology. Severe postmastectomy lymphe- 
dema occurred even in the absence of re- 
current or persistent cancer. Of the 4 patients 
with benign breast disease subjected to rad- 
ical mastectomy, there were 3 who devel- 
oped marked lymphedema. From the classi- 
fication of the pathologic diagnoses (grade 
of carcinoma) in this series, no relationship 
could be found between the type of car- 
cinoma and the presence or degree of 
lymphedema. 

Symptoms. There appeared to be little cor- 
relation between the presence or degree of 
lymphedema and the symptoms of pain, 
numbness, and discomfort. Of the 51 pa- 
tients with lymphedema, only one-third 
complained of these symptoms. Twenty-five 
patients (50 per cent) had moderate or 
marked lymphedema, yet they were asympto- 
matic. It is interesting to note that 18 per 
cent of patients without demonstrable lym- 
phedema also had these same subjective 
complaints. 

In answer to the question regarding arm 
function, 45 per cent of the 51 patients with 
lymphedema said that they could not use 
their arm as well as they could before their 
operation. There was no definite correlation 
between this disability and the degree of 
lymphedema. Eighteen per cent of the 28 pa- 
tients without lymphedema also complained 
of some disability. The patients with dis- 
ability were not necessarily the same patients 
who complained of pain, numbness, and 
discomfort. 

Age. Age appeared to have relatively little 
bearing upon the incidence or degree of 
lymphedema. 

Weight and obesity. There seemed to be no 
correlation between weight or obesity and 
the occurrence of lymphedema. Forty-seven 
per cent of the patients with lymphedema 


TABLE I.—ONSET OF LYMPHEDEMA IN 51 CASES 


Time of onset No. Per cent 
Immediately after operation ............... 33 64.7 
Lymphedema not noticed by patient....... 3 x 
After operation* 
Ka 3 5.9 
Move than 12 months. ............ccccccee 2 3.9 


*Total No. of cases with delayed onset, 15 (29.3 per cent). 


were of “normal” weight and the same pro- 
portion was present among the patients 
without lymphedema. However, when the 
groups were further broken down into the 
degree of lymphedema as correlated with 
obesity, the figures suggested that when pa- 
tients with moderate obesity developed 
lymphedema, they tended to do so to a 
more marked degree. 

Laterality of lymphedema. In the series with 
lymphedema, about 61 per cent of the pa- 
tients were right-handed with a left-sided 
operation. In the series without lymphe- 
dema, about 46 per cent of the patients 
were right-handed with a left-sided opera- 
tion. There were 9 patients with a definite 
history of onset or aggravation of lymphe- 
dema by exertion. Eight of these were right- 
handed patients with a left-sided operation 
and only 1 was a right-handed patient with 
a right-sided operation. These figures suggest 
that lymphedema occurs more frequently in 
the less predominant arm. 

Radiotherapy. Fifty-seven per cent of the 
patients with lymphedema had postoperative 
radiotherapy. Among the patients without 
lymphedema, only 39 per cent received post- 
operative radiotherapy. There is a suggestion 
in these data that radiotherapy enhances the 
incidence of lymphedema. However, it must 
be pointed out that those patients who re- 
ceived radiotherapy were also those with 
axillary metastases and a more advanced 
disease. 

If the degree of lymphedema is consid- 
ered, radiotherapy appears to be responsible 
for a higher percentage of patients with 
marked lymphedema. 
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Axillary metastases. ‘The presence of axillary 
metastases was determined from the report 
of the pathologist. ‘The data in this category 
were almost identical to those discussed 
under radiotherapy and the deductions, 
therefore, similar. 

Type of closure. About two-thirds of all 
postmastectomy patients in either the positive 
or negative lymphedema groups were closed 
with skin grafts. The remainder were closed 
per primam. The type of closure, therefore, 
appears to have no bearing on the incidence 
of lymphedema. No relationship also could 
be found between the size of the graft by 
actual measurement and the degree of 
lymphedema. Similarly, there was no rela- 
tion between the location of the graft (near- 
ness to axilla) and the incidence or degree 
of lymphedema. 

Damage to axillary vein and phlebitis. There 
was only 1 case in this study in which ligation 
and excision of the axillary vein were found 
necessary because of infiltration with cancer. 
This procedure was followed immediately 
by lymphedema which became quite marked. 
There were 2 cases of phlebitis of the axillary 
vein. In both slight lymphedema developed. 

Position of incision or scar. In 45 per cent of 
patients with lymphedema the incisions 
were considered poorly placed, i.e., they 
extended onto the arm, into the axilla, or 
above the clavicle. Among the patients 
without lymphedema, 32 per cent also had 
poorly placed incisions. This difference can- 
not be considered to be statistically sig- 
nificant but it may suggest the possibility 
that poorly placed incisions, particularly 
those extending into the axilla, may be a 
factor in the development of lymphedema. 

Excision of the clavicular head of the pectoralis 
major muscle. Seventy-one per cent of the 
patients without lymphedema had an intact 
clavicular portion of the pectoralis major 
muscle as against 53 per cent of patients 
with lymphedema. These figures are in no 
way decisive, but it is believed that leaving 
the clavicular head of this muscle intact may 
help prevent lymphedema, as it is believed 
to provide support and protection to the 


neurovascular bundle, and thus to prevent 
the kinking of the vein or the formation of 
excessive scar tissue around it. 

Wound drainage and aspiration and arm in- 
jection. Wound drainage and aspiration were 
considered mainly because they might serve 
as avenues of postoperative wound infection, 
The figures in this study, however, did not 
show any significant relationship. With re- 
gard to arm injections in particular, 31 per 
cent of the patients with lymphedema and 
43 per cent of the patients without lymphe- 
dema had injections into the arm. One 
patient had a venipuncture for blood ex- 
traction, which was followed immediately 
by moderate lymphedema. In 3 patients the 
lymphedema was aggravated by injections 
(inoculations and antibiotics). 

Presence of diabetes and cardiovascular diseases, 
The presence or absence of these diseases 
had no bearing on the development of 
postmastectomy lymphedema. 

Local recurrences. Fourteen per cent of the 
patients with lymphedema had local recur- 
rences, whereas only 7 per cent of the patients 
without lymphedema had local recurrences. 
These figures are only suggestive as they are 
too small to be of significance. The location 
of most of these recurrences could not explain 
lymphedema by obvious lymphatic obstruc- 
tion. 

Early mobilization of the arm. Since 80 per 
cent of the patients with lymphedema were 
encouraged to move their arms in the im- 
mediate postoperative period, it may be 
concluded that early mobilization alone does 
not entirely prevent lymphedema. 

Among the total of 79 patients in this 
study, 84 per cent mobilized their arms 
early in the postoperative period. The re- 
mainder refrained from adequate motion 
because of fear, pain, or both. About two- 
thirds of those patients who mobilized their 
arms early had no resulting limitation of 
arm motion. On the other hand, only a little 
more than a third of those patients who 
mobilized their arms late in the postoperative 
period were able to retain unlimited arm 
motion. 
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It was interesting to note that there was 
practically no relationship between the de- 
gree of lymphedema and the degree of 
limitation of arm motion by objective 
measurement. 

Infection. Infection appears to play a sig- 
nificant role in the incidence of lymphedema, 
either as a direct cause or as an aggravating 
factor. There was a total of 10 cases (12.6 
per cent) of infection in the two series of 
cases. Five patients had postoperative in- 
fection of the incision; 2 had erysipelas of the 
arm; 1 had cellulitis of the arm; and 2 had 
x-ray dermatitis. One patient with erysipelas 
and another with a purulent x-ray dermatitis 
of the chest wall considered these infections 
to be the direct cause of their lymphedema. 
Erysipelas aggravated an existing lymphe- 
demain 1 case. In 5 patients with marked or 
moderate lymphedema, the infection was 
considered as an ancillary etiologic factor. 
Two patients did not develop lymphe- 
dema despite infection. 

Use of compression bandage to the arm. In 9 
cases in the positive series, compression 
bandages were used prophylactically with- 
out apparent benefit. This measure was not 
faithfully pursued by the patients who were 
so advised and the period of compression 
varied markedly from 1 day to 2 months. 

Tightness of the scar. About 20 per cent of 
patients with lymphedema had tight scars 
particularly around the axilla. Among the 
patients without lymphedema, only 4 per 
cent had tight scars. In most of the cases 
with tight scars, the lymphedema was 
marked. A tight and binding scar may be a 
factor in enhancing the incidence and degree 
of lymphedema. 

Site of primary tumor, trauma to the arm, and 
presence of dependent edema. ‘The location of the 
primary tumor in the breast, minor trauma 
to the arm, and the presence of edema in 
the legs had no bearing on the incidence of 
postmastectomy lymphedema. 


DISCUSSION 


In this study of the onset and degree of 
postmastectomy lymphedema, the following 


TABLE II.—ETIOLOGIC FACTORS CONSIDERED TO 
BE THE MOST LIKELY CAUSE OF LYMPHEDEMA 


Apparent causes of lymphedema 
1. Incident to radical mastectomy (im- 
mediate postoperative swelling with 
no single determinant cause) 56.9 
. Infection of: 


No. of cases Per cent 


. Impaired venous drainage: 
Axillary thrombosis (clinical diag- 
nosis) 
*Ligation, axillary vein 
5.9 
. Injection (*venipuncture) 2.0 
. Recurrence (*supraclavicular node) . . 2.0 
. Overexertion of the arm 2.0 
15.7 


*Most likely single cause of lymphedema. 


factors were specifically investigated: pa- 
thology, symptoms and disability, age, 
weight and obesity, laterality of lymphe- 
dema, relation to radiotherapy, axillary me- 
tastases, type of wound closure, damage to 
the axillary vein and phlebitis, position of 
the incision or scar, excision of the clavicular 
head of the pectoralis major muscle, wound 
drainage and aspiration, injections into the 
arm, presence of diabetes and cardiovascular 
disease, local recurrences, early mobilization 
of the arm, infection, use of compression 
bandage to the arm, tightness of the scar, 
site of the primary tumor, trauma to the 
arm, and the presence of dependent edema. 

The results of this study indicate that the 
precise cause of lymphedema in each in- 
dividual patient remains very difficult to 
determine. There was no common de- 
nominator which could be constantly held 
responsible for the development of this 
condition. Table II summarizes the most 
likely causes of lymphedema based upon the 
chronology of significant factors as well as the 
observations of the patients themselves. In 
57 per cent of the positive cases, the lymphe- 
dema came on immediately following the 
operation itself without a determinant in- 
citing factor. Infection of the skin graft, 
operative incision, arm, and chest wall could 
be considered causative in 16 per cent (8 
cases) of lymphedema. In 5 of these cases, 
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infection of the arm (4 cases) and radio- 
dermatitis (1 case) were undoubtedly the 
major cause of arm swelling. 

‘There was impaired venous drainage in 3 
patients (6 per cent). In 2 of the 3, axillary 
vein thrombosis could not be definitely es- 
tablished as the cause of lymphedema, but 
ligation of the axillary vein seemed to be 
without doubt the cause of lymphedema in 
the third. Three other patients noted that 
their lymphedema occurred immediately 
after venipuncture, overextension of the 
arm and the appearance of a hard supra- 
clavicular node which proved to be a recur- 
rence. In 16 per cent, lymphedema occurred 
later in the postoperative period but without 
known cause. In this group, the onset was 
spontaneous and gradual and varied from 2 
weeks to 1 year after the operation. 

It is interesting to note that postoperative 
lymphedema did not follow radical mas- 
tectomy for malignant disease alone, but it 
also occurred after radical mastectomy for 
benign breast disease. 

Although two-thirds of the patients with 
postmastectomy arm swelling had lymphe- 
dema of a moderate or marked degree, there 
appeared to be surprisingly little or no cor- 
relation between the presence or degree of 
lymphedema and the symptoms of pain, 
numbness and discomfort, subjective dis- 
ability, type of carcinoma, type of wound 
closure, size and location of skin graft, use of 
wound drainage, aspiration of accumulated 
fluid, presence of diabetes or cardiovascular 
disease, degree of limitation of arm motion, 
site of primary tumor, trauma to the arm, 
presence of dependent edema, and the age 
of the patient. Although obesity did not in- 
crease the incidence of lymphedema, the 
data suggested that patients with moderate 
obesity tended to have a more marked 
lymphedema. 

Improperly placed incisions, particularly 
those extending into the axilla, the develop- 
ment of local recurrences, excision of the 
clavicular head of the pectoralis major mus- 
cle, injections into the arm, late mobilization 
of the arm with resulting limitation of mo- 


tion, thrombosis or ligation of the axillary 
vein, tight scars, and axillary metastases 
with routine postoperative radiotherapy all 
may appear to enhance the incidence of 
lymphedema. However, the size of the sam- 
ple in each category is small and variations 
due to chance cannot be ruled out. 

Infection is the most important single 
factor known to cause or aggravate existing 
lymphedema. The site of infection may be 
the skin graft, the operative incision, the 
arm (which appears particularly prone to 
erysipelas), and the chest wall in case of 
radiodermatitis. 

A unique patient with a bilateral radical 
mastectomy was carefully studied because of 
marked lymphedema of the left arm which 
contrasted strikingly with the normal-sized 
right arm. This 38 year old white female 
had a left radical mastectomy in 1950 for an 
infiltrating anaplastic adenocarcinoma with 
axillary node involvement and subsequently 
a right radical mastectomy performed in 
1953 for comedocarcinoma without axillary 
metastasis. A split skin graft of about 83 
square centimeters was necessary to close 
the defect on the left. This graft became 
grossly infected necessitating a large area of 
regrafting. The healing, however, was not 
good and there was separation of the wound 
near the axilla. About 2 weeks after ter- 
mination of radiotherapy, the chest wall be- 
came secondarily infected. A year later, the 
patient developed erysipelas of this same 
side of the chest wall extending to the 
shoulder. Three years after her left radical 
mastectomy, she had an automobile acci- 
dent, wherein she sustained a simple fracture 
of the neck of the left humerus. In addition 
to these many complications, it is to be 
noted for the purpose of this study, that the 
scar extended into the axilla and onto the 
arm. Beset with these untoward complica- 
tions, motion of the arm was started late re- 
sulting in marked disability and limitation 
of motion of the left arm. The onset of 
lymphedema was noted immediately after 
operation and the arm has gradually in- 
creased in size. 
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In striking contrast with these harassing 
postoperative problems on the left, the right 
arm has been perfectly normal. The incision 
which was closed without grafting has healed 
by first intention. There was no axillary 
metastasis, radiotherapy was not indicated 
and infection or trauma did not occur. The 
incision was properly placed and postoper- 
ative motion was started early with good 
results. 


PROPHYLACTIC MEASURES RECOMMENDED 
FOR THE PREVENTION OF POSTMASTECTOMY 
LYMPHEDEMA 


Once the swelling of the arm occurs and 
persists, treatment by either conservative or 
surgical means is seldom satisfactory. It has 
been aptly said that “‘it is easier to prevent 
postoperative edema following radical mas- 
tectomy than to cure it after it has oc- 
curred.” Hence, it is well to recognize the 
importance of all possible prophylactic 
measures. However, these measures must in 
no way compromise the value of radical 
mastectomy in the surgical treatment of 
breast cancer. 

The following measures appear to be im- 
portant coefficients in the prevention of post- 
mastectomy lymphedema: 

1. Infection of the homolateral arm and 
hand, the skin graft, or the incision should 
be avoided. Erysipelas should receive prompt 
and intensive antibiotic treatment. 

2. Injections of any kind in the homolateral 
arm (including venipuncture) should be 
avoided. These should be reserved for the 
contralateral arm or buttocks. 

3. Damage to the axillary vein should be 
avoided. 

4. The clavicular head of the pectoralis 
major muscle should not be routinely excised 
but should remain intact as a support and 
protection for the neurovascular bundle. 

5. Meticulous sharp axillary dissection is 
recommended to minimize local trauma and 
prevent cancer contamination and _ local 
recurrence. 

6. The incision should not encroach upon 
the axilla or arm. 
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7. Radiotherapy should be carefully ad- 
ministered to avoid the hazard of radioderma- 
titis. 

8. Early mobilization and graded exercises 
of the arm are to be encouraged. Overexer- 
tion or abuse is to be avoided. 

9. Weight reduction is also advisable in 
obese patients. 

10. The use of elevation and an elastic 
bandage or sleeve to the arm has been recom- 
mended for both prevention and treatment. 

Despite these precautions, failures will oc- 
cur. Adherence to the principles cited, how- 
ever, will lessen the incidence of post- 
mastectomy lymphedema. 


SUMMARY AND CONCLUSIONS 


The problem of postoperative lymphe- 
dema was carefully studied in a comparative 
clinical investigation of two series of post- 
mastectomy patients. Arm swelling was pres- 
ent in 51 patients of the first series and arm 
swelling was absent in 28 patients of the 
second series. 

Many factors pertaining to this all too 
common postoperative complication were 
evaluated for the purpose of formulating 
measures of prevention. 

The results of this study indicate that the 
cause of lymphedema is difficult to deter- 
mine and may vary from patient to patient. 
No single common denominator could be 
found which would consistently account for 
the development of this distressing con- 
dition. 

In 57 per cent of the first series of patients, 
postmastectomy lymphedema developed 
shortly after operation without a determinant 
inciting factor. Infection accounted for the 
development of 16 per cent and impaired 
venous return for another 6 per cent. 
Lymphedema was also noted to follow 
venipuncture, overexertion of the arm, and 
supraclavicular metastasis. In 16 per cent of 
the patients, the onset of lymphedema was 
delayed and the precipitating factor was 
unknown. 

The results of the present study indicate 
that the following factors, alone or in com- 
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bination, may have some bearing in the 
development of postmastectomy lymphe- 
dema: (a) infection, (b) axillary metastases, 
(c) postoperative radiotherapy, (d) operative 
scars which are tight and encroach upon the 
arm and axilla, (e) injury or thrombosis of 
the axillary vein, (f) excision of the clavicular 
head of the pectoralis major muscle, (g) de- 
layed mobilization of the arm, (h) injections 
into the homolateral arm, and (i) local or 
regional recurrences. 

Based upon the results of this study, 
prophylactic measures are recommended 
for minimizing the incidence of postmas- 
tectomy lymphedema. 
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EDITORIALS 


WITH VARICES 


Iv HAS BECOME AXIOMATIC in the field of med- 
icine that multiplicity of available therapy 
is evidence that no good therapy of a disease 
exists. This is not a valid indictment for ther- 
apy of portal hypertension with esophageal 
varices where the difficulty of accurate selec- 
tion of the best operation accounts for many 
unsatisfactory results and failure of any pro- 
cedure to strike at the cause of the condition 
accounts for the remainder. 

The armamentarium consists of resection 
of the varicose vein bearing area of the 
esophagus and stomach, direct obliteration 
of the varicose veins in the esophagus by 
esophagotomy and ligation by suture, the 
venous shunt procedures, and interruption of 
the hepatic artery. 

Hepatic artery ligation is based on the 
theory that a major portion of the increase in 
portal pressure in hepatic cirrhosis is due to 
abnormal transmission of arterial pressure 
from the hepatic artery system into the portal 
venous system within the liver. Clinical ex- 
periences with its use have been so varied as 
to be confusing. Limited application, if any, 
would be commanded by the theoretic criti- 
cism that its lasting properties, as collateral 
arterial circulation develops, would be poor. 
In most hands it shares the very high mortal- 
ity of the shunt operations when applied dur- 
ing intractable esophageal hemorrhage. 

Suture of the esophageal varices through 
the opened esophagus and resection of the 
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upper stomach and lower esophagus when 
successful share the characteristic of effec- 
tively stopping hemorrhage and making its 
immediate recurrence impossible. ‘The dis- 
advantages of possible failure to remove or 
suture all of the varices and of not providing 
for reduction in the venous hypertension are 
also shared. Esophagotomy and suture is the 
less traumatic of these procedures and the 
one more likely to be tolerated by a hemor- 
rhaging patient. This operation was ad- 
vanced as an emergency procedure to be 
used when balloon tamponade did not work 
or could not be applied. Unless applied in 
patients whose varices are entirely confined 
to the esophagus, it must be excluded as a 
definitive operation of choice in portal hy- 
pertension. 

The shunt operations have the greatest ap- 
peal as procedures which mimic the body’s 
natural response to the portal hypertension. 
They substitute an artificial collateral route 
to lower the pressure in the esophageal veins. 
For several very clear reasons the production 
of a portocaval anastomosis is superior to the 
splenorenal shunt. On an anatomic basis the 
portocaval shunt is, first of all, larger because 
of the larger size of the vessels involved. It is 
more direct in that the blood traversing the 
shunt runs only a few centimeters from the 
main tributary, the superior mesenteric vein, 
to the systemic system instead of having to 
course through the longer splenic vein which 
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is irregular and tortuous. In hepatic cirrhosis 
two very major considerations having: to do 
with the pathologic anatomy in the liver and 
the course of the disease strengthen the use of 
the portocaval anastomosis. It has been ade- 
quately demonstrated that the portal hyper- 
tension in portal cirrhosis ebbs and flows in 
proportion to the patient’s adherence to 
medical management and abstinence from 
alcohol. When a splenorenal anastomosis is 
produced in such a patient during the period 
of maximum portal pressure it carries a large 
volume of shunted blood under a good head 
of pressure. If a period of effective medical 
management then follows, an ebbing of the 
portal pressure occurs which reduces the flow 
through the shunt allowing it to atrophy. The 
next episode of exacerbation of the pressure 
finds the shunt small or closed, the varices re- 
fill, and hemorrhage may recur. An end-to- 
side portal caval shunt carries nearly all of 
the splanchnic blood from the moment of its 
production and is independent of the state of 
the cirrhosis. It must then have a better 
chance of remaining its original size. The 
second major consideration is that portal 
pressure in cirrhosis is in some significant de- 
gree due to transmission of hepatic artery 
pressure into the portal vein radicals within 
the liver. This also favors the portocaval op- 
eration. In production of such a shunt the 
upper end of the cut portal vein must neces- 
sarily be tied very close to the liver hilum, 
effectively removing from the portal venous 
system the hepatic artery increment of the 
pressure. Crude observation of the pressure 
above and below the first portal vein liga- 
ture indicates that the pressure on the liver 
side of the tie rises while that on the mesen- 
teric side falls. If accurate pressure studies 
now going on confirm this crude observation, 
this point for the technique will be made. 
Of the two acceptable shunt procedures, 
splenorenal anastomosis is to be chosen in 
treatment of portal hypertension resulting 


from extrahepatic obstruction in which the 

portal vein itself is diseased and not suitable 

for anastomosis. It will also be superior in 

patients who have had extensive biliary tract 

surgery such as multiple choledochoplasties - 
and whose portal hypertension is on a basis 

of chronic obstructive cholangiitis. The hep- 

atoduodenal ligament of such a case is likely 

to resist efforts at dissecting out the portal 

vein adequately. The consideration that the 

portal vein is itself obliterated is no longer a 

theoretic one. The point is adequately de- ' 
termined by x-ray examination, by injecting 
diodrast into the spleen and visualizing the 
splenic and portal veins with a high degree 
of accuracy. 

Without feeling that the reasoning could 
be supported against all argument and with 
a sense of anticipation that results will be the 
only proof, the following sequence of choices 
of operation seems to result. First, in intra- 
hepatic disease and in portal vein disease 
which has left a good segment of proximal 
portal vein all efforts should be to perform an 
end-to-side portocaval anastomosis. In exten- 
sive disease of the portal vein, congenital or 
secondary to thrombosis, a splenorenal anas- 
tomosis provides a serviceable shunt which 
willremain active because the need for itis not 
subject to fluctuation. Esophagogastrectomy 
probably deserves better but is second choice 
after portocaval anastomosis has been aban- 
doned because of one of the several technical 
difficulties which may be encountered. Since 
these become fewer with increasing experi- 
ence with the shunt operation, fewer patients 
are turned over for resection. The effect of re- 
moval of portions of the upper tract in these 
patients who have real problems in nutrition 
is probably greatly responsible for this atti- 
tude. Transesophageal vein ligation in this 
schema is reserved for attempts to stop severe 
hemorrhage when the tamponade fails. He- 
patic artery ligation has not made its place 
in our own armamentarium. 


DO ULTRARADICAL OPERATIONS FOR CANCER DO 
MORE HARM 'THAN GOOD? 


GEORGE CRILE, JR., M.D., F.A.C.S., Cleveland, Ohio 


THERE Is an increasing pressure on the sur- 
geon to “do something” about cancer. Arti- 
cles in lay magazines, reports of ultraradical 
operations, and the patient’s desire to have a 
dramatic cure of a dread disease make it 
difficult to tell the patient that certain types 
of cancer cannot be helped by operations. 
The course of least resistance is to ‘do some- 
thing.’ The question is whether that ‘‘some- 
thing’ does more harm than good. 

Some cancers are like hemolytic strepto- 
coccal infections; they may spread atonceinto 
the lymphatics and blood stream. Patients 
with this type of cancer, like those with 
virulent hemolytic streptococcal infections, 
are not helped by operations, they are 
harmed. ‘‘Palliative” operations that cut 
through this type of cancer are more apt to 
be disseminative than palliative. Cancers 
exfoliate living cells and if the more malig- 
nant cancers of the gastrointestinal tract are 
exposed or cut into, they may be widely dis- 
seminated by implantation in the abdominal 
cavity. The lives of patients are often short- 
ened; their discomforts are not controlled. 

There is a growing tendency to lump 
cancer together as a single disease and to 
apply ultraradical treatment to nearly all 
patients with cancer. This practice fails to 
recognize the fact that some cancers are 
systemic diseases at the time of their first 
clinical manifestations. It fails to recognize 
the further fact that some types of cancer 
grow very slowly or not at all and may re- 
main localized indefinitely. 

In some of our specialized hospitals, 
along with the practice of ultraradical sur- 
gery for cancer, there has developed a 
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philosophy that the presence of cancer justi- 
fies anything that the surgeon elects to do. 
Useless operations on the uterus or appendix 
would not be tolerated at these hospitals, 
but useless operations on cancer are accept- 
ed without question. Surgeons deeply im- 
bued with the doctrine of ultraradical sur- 
gery refuse to recognize that certain cancers 
cannot be helped by operation even when 
these cancers have been documented as in- 
curable. These surgeons do not admit that 
their attempts to cure the incurable usually 
do harm. Their philosophy is that anything 
is justified in cancer’s name. 

There is a place for radical operations, 
especially in the treatment of cancer of the 
head and neck, cancer of the rectum, cancer 
of the colon, and central recurrences of can- 
cer of the cervix. But in some of the more 
malignant cancers, like cancers of the pan- 
creas and advanced infiltrating cancers of 
the stomach, attempts at radical resection 
usually shorten the span of life. The tech- 
niques of radical cancer surgery have been 
carried far into the zone of diminishing re- 
turns. The consistent failure of ultraradical 
operations to arrest advanced cancers of 
high malignancy, the devastating side ef- 
fects of these operations and their high cost 
are shaking the faith of patients and physi- 
cians in the surgery of cancer. It is time to 
consider the natural history of cancer, to 
abandon those operations which consistent- 
ly fail to palliate or cure, and to press the 
radical attack only in those fields where it 
gives promise of success. 

Our challenge is to develop operations 
that give as much control of cancer as it is 
possible to give but which give this control 
with the least possible deformity and with 
the least impairment of function. 
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THE SURGEON AT WORK 


MANEUVER FOR FECAL IMPACTION IN WOMEN 


GEORGE L. BIRNBAUM, M.D., F.A.C.S., Portland, Oregon 


FECAL IMPACTION when not an emergency meas- 
ure may be managed by standard methods, such 
as mechanical disintegration from below, in- 
stillations of oil or hydrogen peroxide, repeated 
irrigations, and others. These procedures are 
usually satisfactory in milder cases of impaction, 
although time-consuming and fatiguing to the 
patient. However, when the large, firm, impacted 
mass is so close to the anal outlet and the sphinc- 
ter is very spastic, not even a small catheter can 
be introduced to start treatment and these 
measures are hardly adequate or even very prac- 
tical. Moreover, occasionally a true emergency 
may exist in which an unbelievably large impac- 
tion may cause real distress and excruciating 
tenesmus, with prolonged and ineffective strain- 
ing and physical and psychologic exhaustion. 
Even in nonemergencies, the following procedure 
has been found to be effective and may be far 
simpler, quicker, more effective; and less dis- 
tressing to the patient and staff than the so- 
called usual “simpler”? measures employed. 
The patient may be placed in the Sims left 
lateral prone or lithotomy position. The index 
and middle fingers of the right hand are in- 


troduced into the vaginal vault, in contact with 
its posterior wall, and the volar aspect of the 
fingers hooked over and above the fecal mass. 
Continuous firm but gentle pressure is now made 
against the rectovaginal septum as well as in the 
direction of the anal outlet (Fig. 1). As the anal 
margin begins to dilate because of pressure ex- 
erted on the impaction from above, the thinned- 
out anal ring is gently helped over the present- 
ing mass, much in the manner that the vulva is 
helped over the fetal head in a delivery (Fig. 2). 
Avoidance of haste is recommended to prevent 
tissue trauma. A preliminary hypodermic of mor- 
phine may well be indicated or even, excep- 
tionally, a light general or caudal anesthesia to 
relieve pain and sphincter spasm. 


SUMMARY 


A maneuver for fecal impaction in women has 
been described. It consists of pressure on the 
upper limit of the mass by downward pressure 
against the rectovaginal septum by the fingers 
of one hand, while the gradually dilating anal 
ring is helped over and around the inferiorly 
presenting mass during extrusion. 
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OBSTRUCTIVE UROPATHY FROM ABDOMINAL 
AORTIC ANEURYSM 


HARRIS B. SHUMACKER, JR., M.D., F.A.C.S., and ROBERT GARRETT, M.D., 


Indianapolis, Indiana 


Now THAT MOST AORTIC ANEURYSMS Can be treat- 
ed definitively by excisional therapy it is all the 
more important that the hazards and complica- 
tions of these lesions be fully appreciated. It has 
been well established that they constitute a very 
real and eminent threat to life because of the 
danger of rupture and extravasation. Pain from 
vertebral erosion or root compression is a com- 
mon and often disabling complication. Not in- 
frequently abdominal aortic aneurysms are as- 
sociated with disturbances of gastrointestinal 
function. Aneurysms of the thoracic aorta may 
cause obstruction to the trachea, bronchi, or 
esophagus. On occasions they may perforate 
into the esophagus, vena cava, or the pulmonary 
artery. One unusual complication of abdominal 
aortic aneurysms is obstructive uropathy. In 
1947, Goodwin and Shumacker! reported the 
case of a large pelvic aneurysm of the hypogas- 
tric artery which brought about obstruction of 
the vesical neck and of both the ureters. A 
cursory survey of the literature revealed little 
information about this problem. Most discus- 
sions of the complications of aneurysms fail to 
mention obstructive uropathy as a possibility, 
and most discussions of causes of obstruction to 
the ureters and vesical neck fail to mention ab- 
dominal aortic aneurysms. It is the purpose of 
this report to describe a case in which an ab- 
dominal aneurysm brought about obstruction of 
both ureters and marked hydronephrosis. 

The patient was a 60 year old man who had 
enjoyed generally good health until Decem- 
ber 31, 1953, when he suddenly became quite 
ill with marked shortness of breath.” The family 
physician found that he had pulmonary edema 


From the Department of Surgery, Indiana University Medi- 
cal Center, Indianapolis, Indiana, aided by a contract between 
Indiana University and the Office of Naval Research, United 
States Navy. 

1Goopwin, W. E., and Suumacker, H. B., Jr. Aneurysm of 
the hypogastric artery causing urinary obstruction. J. Urol., 
Balt., 1947, 57: 839-844. 

2Referred by R. L. Kerrigan of Michigan City, Indiana. 


at this time. The edema ceased after 1 hour. At 
the time of this examination it was discovered 
that the patient had an abdominal aortic 
aneurysm. He was placed on a diet and during 
the following few months lost 20 pounds. There 
were no symptoms referable to the aneurysm. 

He was first seen by us on April 5, 1954. On 
this occasion examination was not remarkable 
except for mild hypertension and an aneurysm 
of the abdominal aorta and its bifurcation. The 
aneurysm was about 10 centimeters in diameter. 
The pulses in the femoral, popliteal, dorsal 
pedal, and posterior tibial arteries were good, 
and the circulation in both feet was excellent. 
Operative excision of the aneurysm was ad- 
vised. 

On April 28 while awaiting admission to the 
hospital he developed painless anuria. He passed 
no urine on April 28 and only 30 cubic centime- 
ters the following day. The nonprotein nitrogen 
was 103 milligrams per cent, creatinine 7.1 
milligrams per cent, potassium 6 milliequivalents, 
sodium 140 milliequivalents, and the urine con- 
centration was 1.008. With the onset of anuria 
he was taken to his local hospital, digitalized, 
placed on fluid restriction, and given priscoline 
on the assumption that his anuria might be a 
reflex phenomenon associated in some way with 
the abdominal aortic aneurysm. Diuresis began 
on April 30 and on this day he passed 2,580 
cubic centimeters of urine. On May 1 his urinary 
output was nearly 6,000 cubic centimeters and 
at this time the nonprotein nitrogen was 67 and 
the creatinine 3.7 milligrams per cent. 

He was admitted to the Indiana University 
Medical Center on May 3, and he appeared to 
be comfortable. There was no peripheral edema. 
Blood pressure in one arm was 140/90 and in 
the other 150/94. There was no abdominal dis- 
tention nor muscle spasm. The aneurysm ap- 
parently was unchanged in size as compared 
with the situation on April 5. The circulation of 
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Fic. 1. a, Retrograde pyelograms made preoperatively; and b, intravenous pyelo- 
grams made 2 months after operative excision of aneurysm with lysis of ureters. 


the lower extremities was unimpaired. Neither 
kidney was palpable, and there was no costo- 
vertebral angle tenderness. On questioning the 
patient it was learned that on occasions he had 
had some pain originating in the right flank and 
right hypochondrium and radiating down to- 
ward the right lower quadrant of the abdomen 
and sometimes into the right testicle. He never 
recalled having had hematuria. 

On the first day of admission he passed 1,000 
cubic centimeters of pale urine. The specific 
gravity was 1.011 and there were a few white 
blood cells present. The hemoglobin was 11.3 
grams, red blood count 4.28 million, and 
leucocyte count 13,200. Electrocardiographic 
tracings revealed a sinus tachycardia. The fol- 
lowing morning the carbon dioxide combining 
power was 24 milliequivalents, the potassium 
5.4, sodium 150, chlorides 101, and the non- 
protein nitrogen 100 milligrams per cent. He 
was placed on a 1,000 milligram sodium diet. 
On the morning after admission it was evident 
that the urinary output was steadily decreasing 
and that its specific gravity was still quite low. 
Cystoscopy was carried out under local anes- 


thesia. A No. 16 F cystoscope was passed into 
the bladder without difficulty. There was no 
residual urine. The bladder and prostate were 
found to be normal. The ureteral orifices were 
situated in the normal position and catheters 
were passed up both ureters, with the resultant 
steady drip of pale dilute urine from each. 
More than 60 cubic centimeters of urine were 
aspirated from each renal pelvis. After empty- 
ing them by drainage retrograde pyelograms 
were obtained. The pelves and calyces were 
markedly dilated and there was dilatation of the 
proximal portion of both ureters (Fig. 1a). It 
seemed evident that the most likely cause of the 
bilateral ureteral obstruction was the abdomin- 
al aortic aneurysm. The ureteral catheters were 
left in place. 

On May 5, 2,080 cubic centimeters of urine 
were delivered from the right ureteral catheter, 
200 cubic centimeters from the left, and 30 cubic 
centimeters from the urethral catheter. On May 
7 the right ureteral catheter drained 2,000 cubic 
centimeters, the left 700, and the urethral 
catheter 30 cubic centimeters. On this date the 
carbon dioxide combining power was 22, potas- 


‘ 
: 
b 
q 
) 
2 


760 Surgery, Gynecology ¢> Obstetrics + June 1955 


sium 5.2, sodium 133, chlorides 101, and non- 
protein nitrogen 75. On May 7 the potassium 
had fallen to 4.8, sodium to 113, and the non- 
protein nitrogen was 72 milligrams per. cent. 
On this day he was operated upon. 

A very large aneurysm of the abdominal aorta 
involving the bifurcation and most of both com- 
mon iliac arteries was encountered. It was ap- 
proximately 16 centimeters in length and about 
13 centimeters in diameter. It arose about 21%4 
centimeters below the origin of the renal ar- 
teries and the left renal vein passed across the 
upper portion of the aneurysm. The aneurysm 
was firm and surrounded by a hard fibrous mass. 
The jejunum and the sigmoid colon were mark- 
edly adherent to it. The aorta was isolated 
above the aneurysm, the external iliac and 
hypogastric arteries below. Both ureters could 
be seen emerging from the periaortic mass near 
the common iliac arteries. After the vessels were 
occluded proximally and distally the aneurysm 
was opened and the wall of the aneurysm was 
seen to be very firm and of 1% to 2 centimeters 
thickness. The large laminated thrombus within 
the sac was evacuated and the major portion of 
the aneurysmal wall was excised. Both ureters 
which passed through the midportion of the 
aneurysmal wall were dissected free; they were 
firmly occluded by the dense scar tissue surround- 
ing them. Only a small fragment of the aneurysm 
was left attached to the posterolateral aspect of 
the vena cava. The aorta above and the iliac 
arteries below were badly diseased with arterio- 
sclerosis. A pliable plastic graft made of fused 
nylon and polythene was then interpolated. It 
was anastomosed to the aorta above with inter- 
rupted everting mattress sutures to the posterior 
half and continuous everting mattress sutures to 
the anterior half of the anastomotic line. Con- 
tinuous everting mattress sutures interrupted in 
several places were used to join the distal limbs 
of the graft to both common iliac arteries. On re- 
lease of the clamps there was good blood flow 
through the graft into both iliac arteries. The 
residual scar tissue about both ureters was now 
freed and the peritoneum was closed over the 
reconstructed aorta and the ureters. An appen- 
dectomy was then performed and the wound 
was Closed. 

Ureteral catheter drainage was continued. 
The patient at first had an uneventful convales- 
cence. Except for a rise in temperature to 99.6 
on the evening of May 8 he was afebrile. His 


pulse rate remained satisfactory, his urinary 
output continued to be good, and, except for 
continued elevation of nonprotein nitrogen, his 
blood chemistry remained essentially normal. It 
was demonstrated that the urinary output re- 
mained adequate with both ureteral catheters 
clamped, and they were removed on May 12. 
On May 16 disruption of a small portion of the 
abdominal incision occurred, and secondary su- 
ture was required. The nonprotein nitrogen 
slowly fell to a level of 52 milligrams per cent. 
The specific gravity continued to be relatively 
low, ranging from 1.007 to 1.012. On occasions 
faint traces of albumen were present. The urine 
contained pus cells, and culture showed the 
presence of Pseudomonas aeruginosa and a par- 
acolon bacillus. The patient had been given 
penicillin and streptomycin following his first 
operative procedure. At the time of discharge on 
May 28 the abdominal wound was well healed 
except for one small area from which drained a 
little serosanguineous fluid. Both feet were warm 
and well colored. Pulses were excellent in both 
femoral, popliteal, dorsal pedal, and posterior 
tibial arteries. 

The patient was re-examined on July 5. He 
had been feeling well and had been steadily in- 
creasing his activity. There was a small draining 
sinus in the lower third of the wound. Circula- 
tion was excellent to both lower extremities. 
The abdomen was soft and the abdominal aortic 
pulse felt normal. The following morning non- 
protein nitrogen was 42 milligrams per cent. 
Examination of the urine showed the presence. 
of albumen and numerous pus cells. Intravenous 
pyelograms revealed excellent visualization of 
both kidneys and no evidence of ureteral block. 
The pelvis on the right side was essentially nor- 
mal. On the left side there was some evidence 
to suggest atrophic changes in the left kidney 
(Fig. 1b). The patient was advised to continue 
forcing fluids and was placed on gantrisin. When 
he was seen again on September 13 the circula- 
tion in both lower extremities was excellent. The 
nonprotein nitrogen was 40 milligrams per cent. 
The urine examination was negative. 


DISCUSSION 


One urinary complication of abdominal aortic 
aneurysms is the lower nephron syndrome which 
is prone to develop in patients who survive for a 
time perforation with much loss of blood. The 
case reported calls attention to another distress- 
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ing complication of aortic aneurysms. In this 
instance both ureters became encased in the 
dense fibrous tissue which constituted the aneu- 
rysmal wall and ultimately resulted in ureteral 
obstruction and marked hydronephrosis. For- 
tunately it was possible to treat the patient by 


excision of the aneurysm with interpolation of a 
graft and freeing of the ureters following pre- 
liminary bilateral ureteral catheter drainage. 
This type of ureteral obstruction should be kept 
in mind as a possible complication of large 
abdominal aortic aneurysms. 


EQUALIZATION OF LEG LENGTH 


PHILIP LEWIN, M.D., F.A.C.S., and SIDNEY SIDEMAN, M.D., F.A.C.S., 


Chicago, Illinois 


‘lis Is THE stoRY of a boy who had osteomye- 
litis of the right femur when he was 5 years of 
age. As he grew to manhood his right leg was 4 
inches shorter than his left. His height was 5 feet 
10 inches on the right side and 6 feet 2 inches on 
the left. This difference caused a serious limp, 
pain, and disability. He had a severe curvature 
of the spine. 

At 29 years of age, when he was the father of 2 
children, he asked for surgical relief. 

In 1946 at Michael Reese Hospital, his left 
leg was shortened 4 inches. The left femur was 
sawed through and overlapped sufficiently to 
exactly equalize the length of both legs. The 


a b 
Fic. 1. 

Fic. 1, a, Photograph taken in 1946 shows a 4 inch 
shortening of the right leg due to old healed osteomyelitis 
of femur. Note scoliosis and pelvic imbalance. b, After 


contiguous areas that were to overlap were 
roughened and 3 stainless steel screws were in- 
serted for stabilization. 

A long plaster of paris spica and a half was 
applied and remained in place until repeated 
roentgenograms revealed complete consolida- 
tion of the surgically produced fracture. This en- 
tire procedure required about 7 months. 

This man has since performed military serv- 
ice. He is employed as a mechanic. He now has 
no symptoms, deformity, or disability. 

This patient represents the longest interval 
following purposeful bone shortening of which 
the authors are aware. 


Fic. 2. 


equalization of leg length by shortening left femur 4 
inches. Note leveling of gluteal creases and correction of 
scoliosis. c, Front view. 

Fic. 2. Roentgenograms show: shortening of femur 4 
inches, transverse osteotomy, roughening of periosteum, 
flattening of opposing femur surfaces, and three vitallium 
screws engaging four cortices (Technique of J. Warren 
White). 
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T DRAINS FOR USE IN THE COMMON BILE DUCT 


JULIAN A. STERLING, M.D., F.A.C.S., Philadelphia, Pennsylvania 


CERTAIN TECHNICAL PROBLEMS arise in the use of 
controlled tube drainage from the common bile 
duct. Among the criteria necessary to overcome 
these problems are: (1) the bile flow must be 
unimpeded; (2) the tube must not produce pres- 
sure on the duct wall; (3) the insertion and re- 
moval of tube should be accomplished with ease; 
(4) continuous irrigation, when needed, should 
be available, as opposed to to-and-fro flow; (5) it 
should be possible to maintain the tube in the 
desired position as long as necessary; (6) cho- 
langiography should be possible; (7) adequate 
strut should be available when required in re- 
pair of defects of duct continuity; (8) in the use 
of the long-limbed tube, extending into the duo- 
denum (Cattell), ascending infection should be 
avoided and sphincter action maintained when 
desired; (9) mechanical impediments and struc- 
tural defects in tube should be avoided. 

In order to provide the most efficient control 
of bile flow and management of the patient fole 
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Fic. 1. Fic. 2. 


Fic. 1. T drain demonstrating cana] rather than 
tunnel. 


lowing exploration of the common bile duct, the 
use of a drain rather than a tube effluent has 
been found advantageous. Three types of T drains 
have been used, under different indications, with 
improved results: (1) The canal is used in the 
normal duct. It may also be used as a strut fol- 
lowing repair of duct structure (Fig. 1). (2) The 
T limbs each have a double lumen communicat- 
ing externally; 3 openings are present on the 
external limb (Fig. 2). (3) The short limb of the 
T (toward the liver) has a double lumen; the 
long limb (passing into the duodenum) does not 
(Fig. 3). 

The use of the canal T drain with extra lu- 
mens, when indicated, has been found to: (1) 
avoid circumferential pressure on the duct and 
consequent local necrosis; (2) be easy to insert 
and remove; (3) permit continuous (as opposed 
to to-and-fro) irrigation; (4) be extremely suit- 
able for cholangiography; (5) avoid ascending 
infections and excessive fibrosis; and (6) decrease: 
obstructive phenomena from secondary incrus- 
tations. 


Fic. 3. 


Fic. 2. T drain with double lumen on each limb of 
the T. 

Fic. 3. T drain with double lumen on the short limb 
of the T. Its long limb is passed into the duodenum. 
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THE SURGEON’S LIBRARY 


Reviews of New Books 


THE RATHER BRIEF MONOGRAPH—150 pages—entitled 
Neck Dissections) is a striking account of what imagina- 
tion, courage, and skillful care can accomplish in the 
solution of an exceedingly difficult surgical problem 
—malignant disease of the lip, mouth, and jaw. 

A few direct quotations from the first chapter, 
‘General Considerations,” indicate the authors’ con- 
ception of the problem: ‘‘No one can state certainly 
... that the nodes (in the drainage area of a mouth 
or lip carcinoma) do not contain cancer and the 
probabilities are always that they do. Negative in- 
cisional biopsies will not rule it out, and aspirational 
biopsies are of even less value” (pp. 17-18). “The 
crux of the situation (when lymph nodes are not en- 
larged) is that these nodes can and frequently do 
contain small metastatic deposits, and this is just the 
time when the cure rate for neck dissections is the 
highest—before metastases have broken through 
“ and scattered into other groups of nodes” 
(p. 19). 

“The microscopic grade of the primary lesion is not a 
reliable guide as to presence or absence of metastases in 
any individual patient” (p. 21). ‘Duration of the local 
lip lesion is (also) not a reliable guide” (p. 22). “It might 
be best to avoid the misnomer ‘prophylactic dis- 
sections’ and to consider them for what they are— 
‘neck dissections for probable small metastases’ ” 
(pp. 25-26). “Too much emphasis has been placed 
on determining the exact method of treatment of the 
lip lesion (which is a cosmetic problem), and too 
ag the neck (which is the survival problem)” 
p. 26). 

The helpful and ingenious use of Kirschner wires 
or a metal bar to provide a framework for the soft 
tissues after partial or even practically complete 
resection of the mandible, first described by Byars 
and McDowell in 1947, is clearly described and 
illustrated with photographs and helpful drawings. 

Throughout the volume the illustrations and the 
excellent anatomic drawings by Gertrude Hance, 
a number of them full page and in color, add clarity, 
realism, and convincing evidence of the value of the 
radical and extensive procedures devised and under- 
taken in treatment of the serious lesions considered. 

One paragraph near the end of this monograph, 
easily overlooked, is worth quoting for it represents 

1Neck Dissecrions. By James Barret Brown, M.D., and Frank 


McDowell, M.D. 163 pages, 82 illustrations. $7.50. Springfield 
Ill.; Charles C i934. 


an attitude toward the patient’s care and an under- 
standing of the sick man’s psychology which are 
characteristic of the authors and are doubtless as 
important to success as careful preoperative evalua- 
tion of the patient and his problem and skillful surgi- 
cal treatment. It follows: 

‘Little things may contribute most to the patient’s 
comfort and keep his morale up after these rather 
disagreeable procedures. Shaving any place where 
adhesive is to be attached, and removing it gently 
with a little benzene later; combing the hair and 
shaving men when dressings are changed; washing 
the skin with soap and water when the dressing is 
changed, and using a little cologne or deodorant once 
in a while; putting on firm, neat, pressure dressings, 
and changing them as soon as they are dirty or loose; 
keeping them as presentable as possible to their 
visitors; seeing that their diet is palatable or at least 
edible; helping them manage the postoperative bowel 
difficulties that so many elderly people have. These 
seem almost too trivial and obvious to mention, but 
from the patient’s point-of view, they may be the 
most important part of his postoperative care.” 

—Sumner L. Koch. 


THE TWELTH VOLUME in the series Ergebnisse der 
gesamten Tuberkuloseforschung? (Results of the Entire 
Tuberculosis Research) contains 9 articles dealing 
with a variety of subjects related to tuberculosis. 
The first 3 articles deal with the anatomic basis, 
pathology, and clinical aspects of P. Schwartz’ con- 
cept of the etiology of pulmonary tuberculosis, stress- 
ing the importance of the perforation of the tuber- 
culous peribronchial lymph nodes into the bronchial 
tree. Excellent reproductions of roentgenograms and 
drawings accompany this article. The same excellent 
illustrative material is found in the following and 
closely related article on tuberculosis and atelectasis. 
The 3 articles on asthma and tuberculosis, tubercu- 
losis and internal secretions, and tuberculosis of the 
spleen deal with clinical aspects of the disease, which 
are frequently neglected. 

The bibliography of the chapter on endocrinology 
is unusually complete and of great value for anyone 
whose special interest lies in that field. The increasing 


2ERGEBNISSE DER GESAMTEN TUBERKULOSEFORSCHUNG. Edited 

by H. Beitzke, St. Engel, L. Heilmeyer, J. Hein, and E. Uehlin- 

er. Vol. 12. 488 pages, 98 illustrations. DM 65. Stuttgart: Georg 
hieme Verlag, 1954. 
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interest in BCG vaccination in this country makes the 
article on the experimental basis for Bcc vaccination 
very worthwhile reading material, particularly if one 
remembers that the Europeans have a much longer 
and wider experience with this type of prophylactic 
treatment of tuberculosis than we have in America. 
The last article deals in a concise and clear manner 
with the problem of superinfection in the child. 

The volume as a whole is recommended to the 
clinician and research worker in the field of tuber- 
culosis who wants to look beyond the daily problems 
of diagnosis and treatment of the disease. 

— Dieter Koch-Weser. 


EvERY SEVERAL DECADES an experienced and in- 
dustrious author of persuasive character is able to 
assemble a series of monographs which covers a 
particular field of medicine or surgery in a complete 
and authoritative manner. Meredith Campbell has 
recognized a long-time ambition in the three volume 
work entitled Urology,’ to which 51 of the world’s 
most eminent authorities, interested in all subjects 
having any bearing whatsoever on this special field 
of endeavor, have so generously collaborated. There 
are a total of 2,356 pages with 2,600 illustrations on 
1,148 figures. This reviewer doubts very much if any 
other author could have had the foresight and pa- 
tience to gather together such material at this time. 
The works are monumental and represent every 
up-to-date contribution on each subject. 

Anatomy and physiology of the genitourinary 
organs, principles of diagnosis, pathology of urinary 
obstruction, embryology and anomalies, genitourinary 
infections, infertility in the male, and urinary lithiasis 
comprise the subject material of Volume I. Injuries 
of kidney, ureter, bladder and urethra, injuries of the 
genital tract, tumors of the urogenital system, neuro- 
muscular disease of the urinary tract, urology in in- 
fancy and childhood are covered in Volume II. 
Endocrinology, all phases of urologic surgery, radio- 
therapy, nephritis and hypertension, and the adrenals 
are completely considered in Volume III. 

For one whe has spent a goodly professional life- 
time attempting to grow in special knowledge in the 
field of urology and allied disorders, it is difficult to 
restrain the degree of enthusiastic approval in re- 
viewing these original contributions. In full recogni- 
tion of the possible strides that lie ahead, it seems safe 
to say that these volumes should stand for some years 
as the urologic text and reference for students, prac- 
titioners, and teachers in this ever broadening field. 

The publishers are to be congratulated on the 
quality of paper and the readability of print. The 
illustrations, line drawings, photographs, and roent- 
genograms are handsomely reproduced. 

—Vincent F. O’Conor. 


THE VOLUME entitled Fluid Therapy! was written for 
“the purpose of presenting a concise discussion of 


3UroLocy. Edited by Meredith Campbell, M.S., M.D., 
F.A.C.S. With the collaboration of 51 contributing authorities. 
Vols. 1, 2, and 3. 2,356 pages, 1,148 illustrations. $60.00 per set. 
Philadelphia and London: W. B. Saunders Co., 1954. 

4FLuip Tuerapy. By James D. Hardy, M.S. (Chem.), M.D., 
F.A.C.S. 255 pages, 77 illustrations. $5.50. Philadelphia: Lea 
& Febiger, 1954, 


total fluid therapy.” It is written particularly for 
those concerned with surgical problems, for “it is 
now essential that the surgeon have a practical under- 
standing of fluid therapy, for each day it is necessary 
to plan how best to provide blood, water, electro- 
lytes, calories, and nitrogen in a volume of intravenous 
fluids that will not be excessive for the patient in 
question.” 

The author, James D. Hardy, Associate Professor 
and Director of Surgical Laboratories, Medical 
College of the University of Tennessee, has very well 
accomplished his purpose and has provided a 240 
page book which clearly portrays by word and by 77 
illustrations the extremely important essentials con- 
cerned with this form of therapy. This book should 
be studied by those not familiar with the present day 
terminology applied to the physiology of body fluid 
metabolism, and methods of determination of elec- 
trolytes. The 19 chapters are very practical and in- 
clude a discussion of the diagnosis of fluid imbalance 
and the treatment of various electrolyte abnormali- 
ties. Common and uncommon surgical problems are 
reviewed in the infant, adult, and aged as concerns 
specific metabolic and fluid problems. The cardiac, 
the burn, the renal, the diabetic, and the shock 
patients, as well as patients with bowel obstructions 
at various levels are a few of the problems concisely 
considered. The fluids and electrolytes are clearly 
discussed as to the needs of the individual. 

It is a pleasure to review this book, and it should 
be a help to medical students and surgeons in all 
specialities, in gaining a better understanding of the 
many problems and potentials that this method of 
treatment possesses. 

A generous bibliography accompanies each chapter 
and references throughout the book are given to 
investigators who have contributed to the literature 
concerned with fluid therapy. —E. H. Fell. 


IN THE FIRST ITALIAN EDITION of La valvola mitrale, 
the authors have succeeded in correlating the ana- 
tomic, physiologic, clinical, and surgical aspects of 
the mitral valve. The historical development and 
evolution of mitral surgery is interestingly covered 
starting with Samway’s suggestion in 1898 and pro- 
ceeding through the work of Cushing, Graham, and 
others. The bibliography is extensive. 

Adequate workup of the patient including history 
and physical signs, roentgenologic findings, angio- 
cardiographic studies, and electrocardiographic as- 
pects are stressed. Functional capacities of the pa- 
tients are categorized from one to four varying from 
freedom from subjective symptoms to frank cardiac 
insufficiency with angina. The authors emphasize the 
importance of teamwork and the co-ordination of 
efforts of the internist, cardiologist, radiologist, and 
physiologist in selecting the proper cases for surgical 
intervention. 

Operative approach is through the left auricle. A 
purse string suture, “una sutura o borsa di tabacco,” 
is placed at the base of the left auricle and com- 


SLA VALVOLA MITRALE; ASPETTI ANATOMICI, FISIOLOGICI, 
CLINICI E CHIRURGICI. By Michele A. Chiechi, and Charles P. 
Bailey. 561 pages, 158 illustrations. Roma: I] Pensiero Scienti- 
fico, 1954, 
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missurotomy is accomplished with the index finger 
according to the technique developed by Bailey and 
others. 

This is a well written monograph that should be 
well received and widely read by all who are interested 
in this special field of surgery. 

—Frank W. Pirruccello. 


Tue voLuME, Alinische Fehldiagnosen® (Errors in Clini- 
cal Diagnosis) is written by M. Birger, Director of 
the Medical University Clinic in Leipzig. Biirger is a 
well known and reliable diagnostician in Germany. 

The illustrations in the book are exceptionally well 
done. The book is divided into 2 parts, the first of 
which is general and the second is special. The first 
part discusses general conceptions in diagnosis with 
accompanying failures; for instance, the conceptions 
of diseases, anatomic and topographic diagnoses and 
their errors, diagnoses ex juvantibus and e nocentibus, 
normal changes in serum proteins, normal changes in 
basal metabolism, wrong interpretation of “‘negative 
x-ray pictures,” and pitfalls in palpitation. 

The second part, which may be considered the 
more important part, contains 21 chapters. This part 
contains 208 well selected histories of patients. A 
thorough diagnosis is made, which includes tabular 
data and excellent illustrations. Wrong diagnoses 
under the circumstances are indicated. 

The first 3 chapters are concerned with the diag- 
noses of lung diseases, and of the organs in the medi- 
astinum. The clinical data and the unusually clear 
x-ray pictures are very well selected. 

Chapters which describe disturbances of the car- 
diovascular system, pitfalls in electrocardiogram and 
in vascular diseases (periarteritis nodosa and general 
endocarditis), compare favorably with those which 
discuss diseases of the spleen, and of the blood. 

The chapter on lymphatic glands is very much con- 
cerned with the diagnoses and the pitfalls in lymph 
granulomas. 

The chapter on liver disease is divided into sections 
emphasizing possible errors in the recognition of 
hepatitis epidemica, obstructive jaundice, acute 
atrophy of the liver, abscess of the liver, early and late 
diagnosis of cirrhosis, etiology of enlargement of the 
liver and differential diagnosis of ascites. 

The chapters on intestinal diseases, including the 
pancreas, contain instructive x-ray pictures. The 
chapter on metabolic diseases is mostly concerned 
with hyperinsulinism and diabetes. This is followed by 
diseases of the kidneys, nervous system, and infectious 
diseases. Although such chapters cannot cover all 
the problems in diagnosing such diseases, it is a good 
survey and will help the diagnostician to recognize 
some of the main errors which occur. This pertains 
also to the last chapter on endocrinology. This field 
is actually much broader than can be covered in such 
a book. 

Some diseases which the reader may consider to 
be particularly important are not even mentioned. 
That a book with 550 pages cannot cover all the pit- 
falls in diagnosis of disease is obvious, but neverthe- 


SKLINISCHE FEHLDIAGNOSEN. By Prof. Dr. M. Birger. 2nd 
rev. ed. 550 pages, 214 illustrations. DM 59.40. $14.15. Stutt- 
gart: Georg Thieme Verlag, 1954. 
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less, the author has given an excellent selection, 
which will be helpful to the practitioner. 
—Frank R. Lichtenheld. 


Tue 145 pAGE MONOGRAPH, Relation of Fibroadenomatosis 
(Chronic Mastitis) to Cancer of the Breast,’ is divided intoa 
study of the following histologic examinations: normal 
breasts removed at autopsy to determine the incidence 
and grade of latent fibroadenomatosis, in the different 
age groups; and, breasts removed for cancer to study 
the incidence and grade of fibroadenomatosis in cor- 
responding age groups and its morphologic relation to 
cancer. The grade of fibroadenomatosis in groups of 
women who had operations for fibroadenomatosis 
over a 26 year period were studied for comparison. 

Follow-ups were made of patients with examina- 
tions of specimens of their breasts from later opera- 
tions. The object with this group was to determine the 
incidence of breast cancer in these patients as com- 
pared with the incidence of breast cancer in women 
with no fibroadenomatosis. The object was also to de- 
termine if there were any relation between the fibro- 
adenomatosis to the type of cancer or morphologic 
transition. 

In conclusion, the author believes that in 2 of 3 cases 
fibroadenomatosis precedes the development of can- 
cer of the breast and that the most common morpho- 
logic type is that of a duct carcinoma. When cancer 
developed in fibroadenomatosis the lesion was mas- 
sive ductoadenosis, whereas purely acinar changes did 
not prove to be precancerous. Women with clinically 
manifested, histologically proved, mammary fibro- 
adenomatosis are prone to develop cancer. Excision 
of grossly affected areas affords no protection to the 
development of carcinoma. There was no relation- 
ship noted between pain and histologic grading of 
fibroadenomatosis. Discharge from the nipple is par- 
ticularly common in high grade fibroadenomatosis 
and there is a tendency, but without statistical proof, 
for high grade fibroadenomatosis in the older patient. 

The author also presents an excellent review of the 
literature up to the time of his monograph and at the 
end of the thesis has an excellent group of photo- 
micrographs illustrating his point. 

It is believed by the reviewer that anyone interested 
in carcinoma of the breast, most particularly the 
pathologist and the surgeon, would profit by a study 
of this monograph.— 7. E. Kearns. 


AN EXHAUSTIVE MONOGRAPH entitled Stellate Ganglion 
Block® by Daniel C. Moore is worthy of very careful 
reading and should be in each hospital library for 
ready reference. It is recommended to anyone who is 
interested in clinical aspects of the cervicothoracic 
sympathetic system. The anatomy and physiology of 
the cervicothoracic portion of the sympathetic system 
are simply, but adequately and clearly, covered. Lib- 
eral use of drawings illustrating the anatomic varia- 
tions of the cervicothoracic portion of the sympathetic 

TRELATION OF FIBROADENOMATOSIS (CHRONIC MastITIs) TO 


Cancer OF THE Breast. By William Kiaer. 159 pages, 71 illus- 
trations Da.kr. 30.—Copenhagen: Ejnar Munksgaard Ltd., 
954. 


8STELLATE GANGLION Biock; ‘TECHNIQUES—INDICATIONS— 
Uses. By Daniel C. Moore, M.D. 280 pages, 101 illustrations. 
$10.50. Springfield ,Il.; Charles C Thomas, 1954, 
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system adds to the color and value of the monograph. 
Adequate explanation and coverage are given to the 
description of the blocking agents, drugs, and equip- 
ment which are desirable or essential in cervico- 
thoracic sympathetic blocking. The techniques used 
by the author and by others are well described and il- 
lustrated both by drawing and photograph. Also, the 
signs and symptoms of both the success and complica- 
tions of sympathetic blocking are described. One hun- 


BOOKS RECEIVED 


Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a suffi- 
cient return for the courtesy of the sender. Selections 
will be made for review in the interests of our readers 
and as space permits. 


Tue Lune; CLInIcAL PHysIOLOGY AND PULMONARY FUNC- 
TION Tests. (BASED ON THE 1954 BEAUMONT LECTURE.) 
By Julius H. Comroe, Jr., M.D., Robert E. Forster, II, 
M.D., Arthur B. Dubois, M.D., William A. Briscoe, 
M.D., and Elizabeth Carlsen, A.B. 219 pages, 57 illus- 
trations. $5.50. Chicago: The Year Book Publishers, 
Inc., 1955. 

Ion EXCHANGE AND ADSORPTION AGENTS IN MEDICINE; 
THE CONCEPT OF INTESTINAL Bronomics. By Gustav J. 
Martin, Sc.D. 333 pages, 15 line drawings and 11 pho- 
tographs. $7.50. Boston and Toronto: Little, Brown & 
Co., 1955. 

SurGERY OF Face, Mouth, AND Jaws. By Frank McDow- 
ell, M.D., James Barrett Brown, M.D., and Minot P. 
Fryer, M.D. 213 pages, 168 illustrations. $6.50. St. 
Louis: The C. V. Mosby Co., 1955. 

PRACTICAL OBsTETRIC PROBLEMS. By Ian Donald, M.B.E., 
M.D., B.S.(Lond.), B.A. (CapeTown); M.R.C.S.(Eng.); 
L.R.C.P.(Lond.); M.R.C.O.G. 578 pages, 29 figures. 
$9.50. Chicago: The Year Book Publishers, Inc., 1955. 

Mopern MepicinE ANNUAL 1955. An annual volume con- 
taining the articles that appeared in the twenty-four 
issues of Modern Medicine during 1954. 1,636 pages, 
illustrated. Minneapolis: Modern Medicine, 1955. 

ATLAS UNFALLCHIRURGISCHER OPERATIONEN. AN ATLAS 
OF OPERATIONS FOR TRAUMA. Les techniques opera- 
toires de la traumatologie. By Otto Russe. With a fore- 
word by Prof. Dr. Lorenz Béhler. 106 pages, 48 full page 
plates. $12.50. Wien and Bonn: Wilhelm Maudrich, 
1955. 

PREGNANCY, CHILDBIRTH AND THE NEWBORN; A MANUAL 
FoR Rurat Mipwives. By Leo Eloesser, Edith J. Galt, 
and Isabel Hemingway. 150 pages, 66 illustrations. 
$0.40. A Teachers’ Guide for Its Use. By Leo Eloesser. 
43 pages, 3 illustrations. $0.25. México, D. F.: Instituto 
Indigenista Interamericano, 1955. 

DisorDEerRs OF HyDRATION AND AcID-BASE Egut- 
LiBRIUM. By Louis G. Welt, M.D. 262 pages, 11 illus- 
trations. $6.00. Boston and Toronto: Little, Brown & 
Co., 1955. 

Fiuoroscopy In DiaGnostic ROENTGENOLOGY. By Otto 
Deutschberger, M.D. With an introduction by Frank J. 
Borrelli, M.D., F.A.C.R. 771 pages, with 888 illustra- 
tions on 523 figures. $22.00. Philadelphia and London: 
W. B. Saunders Co., 1955. 

ARCHIV UND ATLAS; DER NORMALEN UND PATHOLOGISCHEN 
ANATOMIE IN TYPISCHEN ROENTGENBILDERN. BRONCHUS 


dred and four pages of the text are utilized in the de- 
scription and discussion of the clinical syndromes for 
which cervicothoracic sympathetic blocks are used. 
This portion of the book is worthy of reading by all. 
There is little or no dogmatism expressed in the dis- 
cussion of the clinical syndromes and the indications 
for sympathetic blocking. The bibliography includes 
the important references for each subject. 
— David Cleveland. 


UND TUBERKULOSE; BRONCHOSKOPISCHE UND BRONCHO- 
GRAPHISCHE UNTERSUCHUNGEN DER BRONCHIEN BEI DER 
‘TUBERKULOSE. By Dr. Med. A. Huzly and Dr. Med. F. 
Bohm. 138 pages, 258 illustrations. DM 57.— $13.55. 
Stuttgart: Georg Thieme Verlag, 1955. 

Diz CHIRURGIE DER PERIPHEREN NERVEN. By Dr. H. 
Nigst. With a foreword by Prof. Dr. Med. Rudolf Nis- 
sen. 196 pages, 104 illustrations. DM 29.70. Stuttgart: 
Georg Thieme Verlag, 1955. 

CyTOLOGIE DES WEIBLICHEN GENITALKARZINOMS. By Dr. 
Edmund Schiiller. 129 pages, 66 illustrations. $6.00. 
Wien and Bonn: Wilhelm Maudrich, 1955. 

ULceEr-CANCER OF THE STOMACH (CARCINOMA EX ULCERE 
VENTRICULI). By Matthew J. Stewart, C.B.E., M.D., 
LL.D., F.R.C.P.(Lond.), F.R.F.P.S. Macewen Memo- 
rial Lecture, 1953. 31 pages, 5 illustrations. 5/-d net. 
Glasgow: Jackson, Son & Co., 1955. 

CriRUGIA INTRACARDIACA EN LA ESTENOSIS PULMONAR Y 
ESTENOSIS MITRAL. By Dr. Svante Térnvall Strémsten, 
F.A.C.S. 130 pages, 44 illustrations. Valparaiso, 1953, 

Tue Skin; A CLINICOPATHOLOGIC TREATISE. By Arthur 
C. Allen, M.D. 1048 pages, 495 full page illustrations. 
$25.00. St. Louis: The C. V. Mosby Co., 1954. 

1955 MepicaL Procress; A REvieEw oF MEpIcAL Ap- 
vances Durinc 1954. Edited by Morris Fishbein, 
M.D. 346 pages. $5.00. New York, Toronto, Lon- 
don: McGraw-Hill Book Co., Inc., The Blakiston 
Division, 1955. 

CHIRURGIE DE LA MAIN. By Marc Iselin. Livre du 
chirurgie. 2nd rev. ed. 626 pages, 319 illustrations. 
4.000 fr. Paris: Masson & Co., 1955. 

SHEARER’s MANUAL OF HumAN Dissection. Edited by 
Charles E. Tobin, Ph.D. 3rd ed. 287 pages, 79 
illustrations. $6.00. New York, Toronto, London: 
— Book Co., Inc., The Blakiston Division, 
1955. 


La RATE ET SES MALADIES. By Gabriel Gelin. Preface by 
Prof. Agrege Jean Bernard. 300 pages, 17 figures. 
2.200 fr. Paris: Masson & Co., 1954. 

DIAGNOSTIC CYTOLOGIQUE DU CANCER GENITAL CHEZ LA 
FEMME. By Raymond Bourg, Claude ‘Gompel, and 
Jean-Paul Pundel. Preface by Charles Oberling. 348 
pages, 84 plates, 32 in color. 4.800 fr. Paris: Masson 
& Co., 1954. 

LETALFAKTOREN; IN IHRER BEDEUTUNG FUER ERBPATHO- 
LOGIE UND GENPHYSIOLOGIE DER ENTWICKLUNG. By 
Ernst Hadorn. 338 pages, 129 illustrations. DM 39.— 
Stuttgart: Georg Thieme Verlag, 1955. 

AIRBORNE CONTAGION AND AIR HYGIENE; AN ECOLOGICAL 
Srupy or Dropiet Inrections. By William Firth 
Wells. 423 pages, 85 illustrations. $6.00. Cambridge, 
Mass.: Published for the Commonwealth Fund S 
Harvard University Press, 1955. 
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Sulfasuxidine. 


SUCCINYLSULFATHIAZOLE 


“most satisfactory” sulfonamide for 
intestinal antisepsis— 


MAJOR ADVANTAGES: Reduces 95-99. 9 per 
Notably nontoxic. Aids in mechanical preparation of G.|. tract. 


SULFASUXIDINE for smooth recovery from enteric surgery 


“Sterilization” of the bowel has become a part of preoper- = Also available: CREMOSUXIDINE®, a palatable suspen- 
ative and postoperative routine in surgery of the colon. _ sion “Sulfasuxidine” with pectin and kaolin, is supplied 
The desired suppression of bacterial growth may be effec- in 16 fl. oz. bottles. 

tively achieved with SULFASUXIDINE. Limited systemic 
absorption’ insures maximum local effect, minimum in- 
cidence of toxicity. Healing “simulates primary tissue 
repair.” 

In acute and chronic colitis SULFASUXIDINE is also 
valuable.* SULFASUXIDINE is supplied as 0.5 Gm. tablets, 
and as a powder in %-lb. and 1-Ib. bottles. Dosage is 0.25 Philadelphia 1, Pa. 

Gm. per kg. body weight per day. DIVISION OF MERCK & CO., INC. 


References: 1. J.A.M.A. 153:1516, 1953. 2. M. Clin, North America 27:189, 1943, 3. Surgery 18:200, 1945. 4. N.N.R. 1954, p. 107. 
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1. Barany Pointing Test. The patient points at a stationary object, first with his eyes open 
and then closed. A constant error in pointing (past pointing) with his eyes closed in the 
presence of vertigo indicates peripheral labyrinthine disease or an intracranial lesion. 


2. The Caloric (Barany) Test. 

The patient sits with his eyes fixed on 
a stationary object and the external 
ear canal is irrigated with hot (110 to 
120 F.) or cold (68 F.) water. If the 
vestibular nerve or labyrinth is de- 
stroyed, nystagmus is not produced 
on testing the diseased side. 


3. The Rotation (swivel chair) Test. 
The patient sits in a swivel chair with 
his eyes closed and his head ona level 
plane. The chair is turned through ten 
complete revolutions in twenty seconds. 
Stimulation of a normal labyrinth will 
cause nystagmus, past pointing of the 


arms and subjective vertigo. 


Notes on the Diagnosis and Management of “‘Dizziness” 


I. Vertigo 


The term “dizziness” (vertigo) 
should be restricted to the sensa- 
tion of whirling or a sense of mo- 
tion.! This sensation is usually of 
organic origin and is the tangible 
symptom of a specific pathology. 

Moderate vertigo, with a sense 
of motion and a whirling sensa- 
tion, may be produced by infec- 
tion, trauma or allergy of the 
external or middle ear. Examina- 
tion of the ear will usually dis- 
close the abnormality. 

Severe vertigo, which will not 
permit the patient to stand and 
causes nausea and vomiting, in- 
dicates an irritation or destruction 
of the labyrinth. The specific con- 
dition may be labyrinthine hy- 
drops, an acute toxic infection, 
hemorrhage or venospasm of the 


labyrinth or a fracture of the laby- 
rinth. Multiple sclerosis and 
pathology of the brain stem should 
be considered also. 

It is important to learn if the 
patient’s sensation is continuous 
or paroxysmal.? Paroxysmal ver- 
tigo suggests specific conditions: 
Méniére’s syndrome, cardiac dis- 
ease and epilepsy. Continuous 
vertigo without a pattern may be 
due to severe anemia, posterior 
fossa tumor or eye muscle im- 
balance. 

Dramamine® has been found 
invaluable in many of these con- 
ditions. In mild or moderate ver- 
tigo it often allows the patient to 
remain ambulatory. A most satis- 
factory treatment regimen for 
severe “dizziness” is bedrest, mild 


sedation and the regular adminis- 
tration of Dramamine. 

Dramamine is also a standard 
for the management of motion 
sickness, is useful for relief of 
nausea and vomiting of radiation 
sickness, eye surgery and fenestra- 
tion procedures. 

Dramamine (brand of dimen- 
hydrinate) is supplied in tablets 
(50 mg.) and liquid (12.5 mg. in 
each 4 cc.). G. D. Searle & Co., 
Research in the Service of Medicine. 


1. Swartout, R., III, and Gunther, K.: 
“Dizziness :” Vertigo and Syncope, GP 
8:35 (Nov.) 1953. 


2. DeWeese, D. D.: Symposium : Medical 
Management of Dizziness: The Impor- 
tance of Accurate Diagnosis, Tr. Am. 
Acad. Ophth. 58:694 (Sept.-Oct.) 1954. 
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itr. Shackelford describes all known 
perations of the alimentary tract 
nd shows you what to do—with 


-800 illustrations on 1705 figures 


ore, in brief, is why this great new 3- . Indications and contraindications to al- 
‘lume work on Surgery of the Alimentary ternate procedures are specifically pointed 
act will prove so useful to every surgeon, out. 
iernist and gastroenterologist: 
. You are told what lesions or diseases the 
Covers exhaustively nearly 600 procedures various procedures are designed to cor- 
for over 150 disorders of the alimentary rect and at what stage they should be 
tract plus those of the liver, gallbladder, used. 
ee . Medical care is closely correlated with 
Illustrations alone would make a marvel- surgical care to give a complete picture of 
ously useful atlas—2800 illustrations— clinical management. 
the best from available literature plus 
many new ones drawn by leading medical 
illustrators. 


. The salient points of history-taking and 
physical examination are briskly dis- 
cussed. 


». Every known procedure in this field is de- 
scribed and evaluated—on the basis of 
Dr. Shackelford’s own experience. The 


operation of choice in each disorder is me- . Anesthesia, pre- and postoperative care 
ticulously detailed in text and illustration. are all clearly indicated. 


. You are given a vivid picture of the es- 
sential pathology of each disorder. 


|. Technique is carefully described, step-by- . Bibliographies and references are ency- 
step. There are nearly 150 pages on In- clopedic. The index for all 3 volumes is 
cisions alone—types, choice, techniques included in each separate volume—fa- 
and attendant complications. cilitating fast location of any subject. 


W. B. SAUNDERS COMPANY West Washington Square, Philadelphia 5 


Please send me and charge my account: [] Easy Payment Plan ($3.00 per month) 
Shackelford: Bickham-Callander’s Surgery of the Alimentary Tract 
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OW! DRESS PROBLEM AREAS 


in 1/2 the time ere 


dressing for better patient care: 
Kerlix Roll “molds itself” to any part of the body All hard-to-dress areas « Burns + Mas- 


tectomies « Amputations « Plastic surgery 
Here’s a soft, conformable dressing you can + Skin grafting + Uterine packing +» Um- 
use on any body area (even stumps and head). bilical binders » Colostomy stoma rings, 
Kerlix —_— on smoothly and quickly and Kerlix Gauze (5% yd.) in sterile boxes. Kerlix 
easily. And won’t skid out of place. Rolls (4% yd.) in non-sterile cases for hospitals 
Kerlix Roll is woven with threads perma- and doctors... all 42” wide. 
nently crinkled by a special process. These soft 
crinkled threads make Kerlix exceptionally 
conformable. ... and make Kerlix the only at 
dressing to combine all these qualities: Resili- MIly 
ence. Fluffiness. Mild elasticity. And Kerlix 


is fully absorbent, too. L 
With all these characteristics, Kerlix Rolls 

have dozens of uses. (The box on right just 

begins to list them.) Undoubtedly a use for ROLLS 

you. If you’ll simply mail us your name and 

address, we will send you a free sample supply 

so you can actually feel and use Kerlix yourself. { BAUER & BLAG ¥ 

Division of The Kendall Company 
Economical! Costs far less than ordinary gauze rolis or elastic bandages. 309 West Jackson Blvd., Chicago 6, Ill. 
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METACORTANDRACIN SCHERING 


two new crystalline 


first discovered and 
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In a planned search for more effective substances without un- 
desirable actions, two new crystalline corticosteroids have been 
discovered in Schering’s research laboratories. 


Possessing three to five times the therapeutic effectiveness 
of cortisone or hydrocortisone in rheumatoid arthritis and 
other so called collagen diseases, METICORTEN* and 
METICORTELONE* are strikingly devoid of undesirable side 
actions, particularly sodium retention and excessive potassium 
depletion. Patients treated with these new steroids do not ex- 
hibit fluid retention, and sedimentation rate is lowered even 
where cortisone ceases to be effective—“cortisone escape.” 
These new compounds afford better relief of pain, swelling 
and tenderness, diminish joint stiffness and are effective in 
small dosage. 


METICORTELONE 


~METACORTANDRALONE SCHERING. 


METICORTELONE, which resembles METICORTEN in clinical 
effect, is now being studied and will be available as soon as 
possible. The therapeutic properties of both drugs are being 
studied in other fields of therapy. 


The first of these, METICORTEN, is being made available as 
5 mg. tablets, bottles of 30. In the treatment of rheumatoid 
arthritis, dosage of METICORTEN begins with an average of 
20-30 mg. a day. This is gradually reduced by 5 mg. until 
maintenance dosage of 5-20 mg. is reached, usually by the 
14th day. The average maintenance dose is 5-10 mg. a day. 
The total 24-hour dose should be divided into 4 parts and 
administered after meals and at bed time. Patients may be 
transferred directly from hydrocortisone or cortisone to 
METICORTEN without difficulty. 
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SCHERING CORPORATION + BLOOMFIELD, N. J. 


*T. M. Schering 


When you think of Sutures, think of — 


DEKNATE 


STERILE PACKED 

SURGICAL GUT 

plain — medium chromic — extra chromic 
‘ READI-CUT Surgical Silk & Cotton 

: dry sterile cut lengths 

with Col-R-Tips to identify the size. 


NON-STERILE 


SPOOLS of Surgical Silk, Cotton, Nylon 
and Stainless Steel. 


READI-CUT Surgical Silk & Cotton 
cut lengths wound on metal reels. 


READI-WOUND Surgical Silk & Cotton 


machine wound to prevent kinking 
on flexible rubber reels. 


All sutures can be supplied with swaged-on 


DEKNATEL stainless steel MTN 


(Minimal Trauma Needles) 


Their high temper, sharp points and keen cutting 
edges minimize tissue reaction, give maximal 
resistance to bending or snapping. Stainless steel 
eliminates the rust problem in the dry pack. 


MTN (Minimal Trauma Needles) 


Do JOU ve4q uire a needle are manufactured in Deknatel’s 
especially designed for own plant. Our Research Staff 
can make any needle to your 


a new technique? make 
specifications. 


J. A. DEKNATEL & SON INC. 
Queens Village 29, N. Y. 
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How would you rate these I.V. sclutions? 


Uy, They’ve been chemically analyzed and processed, 
Dy using the most rigid purity control measures 
possible. They’ve been filtered and safety-capped 


and put through controlled sterilization. 

Safe, now? They certainly should be. But we 
trust them only as far as this quarantine cage. 
Here, now, they must sit while samples are 
sent back to the labs, back for more testing, and 
re-testing, for sterility, potency, clarity, 
pyrogens and antigens. This double-checking 


pays—in greater safety, better 
therapy, and a label you can trust. Abbott fj 


Areas of Clinical Study / One of a Series 


ANEMIA 


The “‘low-grade”’ anemia which so often accompanies or 
follows infection in children or adults, often is compli- 
cated by depressed bone-marrow function.! 

Cobalt appears to be the only known agent which can 
be used to stimulate the hemopoietic function of 
bone-marrow. 


RONCOVITE (the original clinically proved pure cobalt- 
iron product) provides the long-missing factor in the 
treatment of both iron-deficiency and “‘chronic low-grade” 
(secondary) anemia. The presence of cobalt may actually 
“force” the utilization of iron? where bone-marrow inhibi- 
tion is present. 

Extensive clinical evidence documents both the hemo- 
poietic effectiveness and safety of Roncovite. 


Clinical Proof—in Chronic Low-Grade Anemia 


“REFRACTORY ANEMIA” 

“With cobalt, an effective therapy for the anemia accom- 
panying infection is possible.’’’ 

CHRONIC SUPPURATIVE INFECTION 


“In all patients a reticulocytosis was observed within 6 days. 
This was followed by increases in red-cell counts, in hemo- 
globin values, in blood volume and in total circulating 
hemoglobin.’”’4 


POST-INFECTION ANEMIA 


Excellent results® have been reported in post-infection 
anemia. 


RONCOVITE 


The original, clinically proved, pure cobalt-iron product 


accompanying 
or following 
infection 


SUPPLIED: 


RONCOVITE TABLETS 
Each enteric coated, red tablet contains: 
Cobalt chloride 
Ferrous sulfate 
exsiccated 
Bottles of 100 


RONCOVITE-OB 


Each enteric coated, red capsule-shaped 
tablet contains: 


Bottles of 100 


RONCOVITE DROPS 
Each 0.6 cc. (10 drops) provides: 
Cobalt chloride 

(Cobalt 9:9 MB.) 40 mg. 
Ferrous sulfate 75 mg. 
Bottles of 15 cc. with calibrated dropper. 


DOSAGE: 


One tablet after each meal and at bed- 
time. Children 1 year or over, 0.6 cc. 
(10 drops); infants less than 1 year, 
0.3 cc. (5 drops) once daily diluted with 
water, milk, fruit or vegetable juice. 


1. Wintrobe, M. M.: Clinical Hematology, 
Philadelphia, Lea & Febiger, 1951, 
p. 419. 

Wintrobe, M. M. et al.: Blood 2:323 

(1947). 


2: 

3. Weissbecker, L.: Dtsch. M. Wschr. 
75:116 (1950). 

4. Robinson, J. C., et al.: The New 
England J. M. 24:749 (1949). 

5. Weissbecker, L., and Maurer, R.: Klin. 
Wehnschr. 24-25:855 (1947). 

Bibliography of 192 references 

available on request. 


LLOYD 
BROTHERS, ING. 


Cincinnati, Ohio 


In the Service of Medicine Since 1870 
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therapeutically correct support 
depends on 


basic PHYSICAL principles 


a column of fluid 
must be supported 
from the bottom 


With ACE Full-Footed 
Elastic Hosiery, support 
begins from below the 
dorsal venous arch. And 
thé full elastic hee! pro- 
vidas nevessary support 
tothe most distal commu- 
nicating branches of the 
small saphenous vein. 


ACE 


smart looking - comfortable - therapeutically correct 


support for 


‘a@tolumn of fluid 


must be constan? 


ACE Full-Footed Elastic 
Hosiery is anchored by 
its full toe and heel and 
dnnot slip back on the 
foot, Thus gentle 
pression at the origin of 
venous. return is con- 
stant, and swelling of 
the foot is obviated. 


FULL-FOOTED 


ELASTIC HOSIERY 


BECTON, DICKINSON AND COMPANY - RUTHERFORD, N. J. B-D 


B-D AND ACE, T.M. REG. U.S. PAT. OFF. 


prope ; 
of priggure in ACE 
Footed Elastig a 
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epiderm 


Surgeons tell us they like the extra- 
sensitive finger-tip feel and freedom of 
hand movement provided by Faultless 
epiderm gloves. Tissue thin and cor- 
rectly shaped, they are easy flexing, 
reduce tension on fingers and hand, 
allow longer use without fatigue. They 
are super-tough and tear resistant. 


surgeon's gloves 


Epiderm gloves are made of finest 
natural rubber latex. Accurately gauged 
thinness is obtained by the most modern 
dipping and curing process. Epiderm 
gloves are extremely durable, withstand 
repeated autoclavings, exceed govern- 
ment specification ZZ-G-421la. Avail- 
able from surgical supply dealers. 


Note: The raw materials selected for Faultless epiderm 
gloves assure extremely low incidence to dermatitis. 


COLOR-BANDED for fast, accurate sorting of 
sizes. Bands reinforce gauntlet, help to keep 


glove over sleeve of gown. Also made with rolled 
wrists. Both styles in white and brown latex. 


THE FAULTLESS RUBBER 
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CO., ASHLAND, OHIO 


o,e e 
super-sensitive fingertip eel | 


‘HYPERTENSIVE CRISIS, ECLAMPSIA 


for significant and 
rapid reduction 
of arterial pressure 


and quick recovery 


of ctyptenamine acetate 


Medical treatment of UNITENSEN AQUEOUS... “may have fewer un- 
essential hypertension desirable effects than the other currently availa- 
ble Veratrum preparations.””! 


Hypertensive UNITENSEN AQUEOUS... “is the only product 
encephalopathy which can be administered fairly rapidly intra- 
venously without causing marked vomiting... 
the results obtained in these critically ill patients 

are gratifying.’’2 


Recent developments in UNITENSEN AQUEOUS... “appears to exhibit a 

the treatment of wider dosage margin between hypotension and 

hypertension emesis than other alkaloids on acute intravenous 
injection.”’3 


Toxemia of pregnancy UNITENSEN AQUEOUS... “exhibits a much less 
emetic effect than other Veratrum preparations.’”* 


Parenteral Unitensen is available as Solution (Aqueous) Unitensen Acetate, containing 
per cc., cryptenamine* 2 mg. (260 CSR Units)*. 5 cc. multiple dose vials. 


1. Allen, E. V., et al.: Proc. Staff Meet., Mayo Clin. 29: 459, 1954. 
2. Finnerty, F. A., ur.: GP 10: 56, 1954. 3. Freis, E. D.: M. Clin. 
North America 38: 363, 1954. 4. McCall, M. L.: Obstet. & Gynec. 
4: 403, 1954. 


Also available: Unitensen tablets. Each tablet containing cryptena- 
a: mine* 2 mg. (260 CSR Units)t. Bottles of 50, 100, 500 and 1000. 


tCarotid Sinus Reflex. *Ester alkaloids of Veentraen viride obtained 
by an exclusive Irwin-Neisler q' ext Pp 


IRWIN, NEISLER & COMPANY «¢ DECATUR, ILLINOIS @ TORONTO 1, ONTARIO 
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SURGERY OF THE ESOPHAGUS | 


Operative Technic 
By Rudolph Nissen, M.D. 


(his new work is concerned primarily with the description and step-by-step illustration of all 
ohases of esophageal operations, as well as of pre- and post-operative treatment. Diagnosis and 
linical manifestations of particular diseases are considered insofar as they influence the choice 
f operation. Heavily illustrated, thorough, detailed, this new book will be of particular in- 
‘erest and immediate practical use to all surgeons who work in this area, as well as to chest 
specialists. (250 pp. 125 illus., $8.75) 


THE THORACIC SURGICAL PATIENT 


Preoperative, Anesthetic and Postoperative Care 
By Lew A. Hochberg, M.D. 


‘“‘A real contribution to the literature of thoracic surgery. . . . The best part of the book deals 
with the physiology involved in patients with thoracic injuries and diseases . . . and is partic- 
ularly valuable since practically all of the recent books on thoracic surgery have omitted 
this important subject. . . . This book is, therefore, of value to everyone interested in thoracic 
surgery and meets a real need.” —Surg., Gynec. & Obstet. (365 pp., $8.75) 


ROENTGEN-DIAGNOSTICS, Volume Ill: THORAX 


By Schinz, Baensch, Friedl, Uehlinger. 
American Edition by James T. Case, M.D. 


‘The various methods of examination of the thoracic contents are fully described and well 
llustrated. .. . Two-thirds of the text is devoted to the respiratory system and the last one- 
‘hird to the heart and great vessels. ... The illustrations are most numerous, well chosen, 
and excellently reproduced. ... This volume is highly recommended to the medical profes- 
sion—the radiologist, the internist, and the thoracic surgeon.” —Surg., Gynec. & Obstet. (1132 
1084 illus., $55.00) 

(Note: A limited number of copies of Volume IV: G-I Tract, Gynecology, Urology (902 pp., 1019 
(lus. $50.00) are still available. Volumes I & II: Skeleton, are not pe. pa from the set. 
Complete set, 4 volumes and Cumulative Index, $200.00.) 


CHRONIC PULMONARY EMPHYSEMA 
Physiopathology and Treatment 


By Maurice S. Segal, M.D., and M. J. Dulfano, M.D. 


This first monograph on the subject covers the physiology of normal respiration, pulmonary 
function tests and their application to the patient with emphysema, and specific care of the 
patient, including management of complications. (792 pp., 32 illus., $5.50) 


ACUTE PULMONARY EDEMA 
By Mark D. Altschule, M.D. 


Current concepts of this syndrome are evaluated by a thorough study—not only of clinical 
——— . of available physiologic data. All phases, including treatment, are considered. 
(SO pp., $3.50 


Please send, on approval: O Nissen, $8.75 O Schinz, Vol. III, $55.00 
O check enclosed O Hochberg, $8.75 0 Segal & Dulfano, $5.50 
O charge my account O Altschule, $3.50 


SA. GRUNE & STRATTON, INC. 


4 


381 Fourth Avenue 
New York 16, N. Y. 
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Imitation ...a Great Compliment, but 
Medullary Pins are Serious Business! 


To safeguard the quality of the Rush Pin,—that is why BERIVON® was born. 


We realize that the implantation of metal in the marrow cavity of a patient’s bone 
is serious business. That is why we are “‘fussy’’ about the Rush Pin. Its metal must 
be of the best quality and of optimum temper and its features must be perfectly 
executed by hand. The metal must not be heated in this process and it must be electro- 
polished. There is no place for ‘‘second best.”” That is why no one but Berivon makes 


- 
MEDULLARY PIN 


PATENT NO. 76,552 


EVERY GENUINE RUSH PIN BEARS 


THE BERIVON : THE TRADEMARK BERIVON® 


PO BOX 1851 
MERIDIAN, MISS. 
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WRUSET 


PATENT NO. 76,552 


Atlas of Rush Pin Technics 
BY LESLIE V. RUSH, M.D. 


A new system of dynamic fracture fixation, concisely explained in picture form. Pages 
designed for easy readability without index. Technics presented in progressive steps. 
Three Sections: 1—Dynamics, stability of fixation and general considerations. 
2—-Lower extremity technics. 
3—Upper extremity technics. 
More than 200 pages. Many more than 1000 illustrations. Ready about June. Price 
$10.00. 


Order now from 


PO BOX 1851 
MERIDIAN, MISS. 
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Maior Advantages: Specific, lifesav- SHOCK STATES, ACUTE ADRENAL INSUFFICIENCY. 
J Bi P fi 4 f Intravenous Infusion Concentrate Hypro- 


ing measures in critical situations. CORTONE produces an immediate response 
in critical situations such as status asthma- 

INTRAVENOUS - ticus, acute allergic emergencies, shock 
INFUSION CONCENTRATE OF states, Addisonian crisis and lupus erythe- 
matosus crisis. It is also useful in the seriously 


! 
ill patient and during surgery where oral 
y TO OT administration is impractical and rapid ac- 
(HYDROCORTISONE. MERCK) tion as essential. 

BLEEDING EMERGENCIES. The action of this 
new emulsion of Vitamin Ki is more rapid, 
more complete and more prolonged than 
® that of any of the Vitamin K analogues. 
oy, Col i These advantages apply to either simple 
vitamin K deficiencies or in anticoagulant- 

induced hypoprothrombinemia. 


NARCOTIC DEPRESSION. Here is the first spe- 
cific agent available for overcoming respira- 
tory depression induced by morphine, heroin, 


od ® methadone, Nisentil®, Dromoran® and 
a In eC Demerol®. Nalline increases both minute 
volume and respiratory rate 200% to 300% 
HYDROCHLORIDE within two minutes. 
(NALORPHINE HYDROCHLORIDE, Merck) Standard emergency equipment for the 


operating room, emergency ward, office, 
clinic, and the bag of the practicing physician. 


EMULSION OF 


(VITAMIN K,;, MERCK) 


INJECTION OF 


SUPPLIED: Intravenous Infusion Concentrate 

HyYDROCORTONE—5 mg./cc., ampuls of 20 cc. 

Emulsion of MEPHYTON—50 mg. vitamin 

: é Ki/cc., boxes of six 1-cc. ampuls. NALLINE 

Philadelphia 1, Pa. Hydrochloride—5 mg./cc., ampuls of 1 and 
DIVISION OF MERCK & CO., INc. 2 ce. 
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To prevent pain after episiotomy 


with greater safety from sensitization 


NEW TRONOTHANE’ 


CREAM 


STERILE JEL! 


COMPOUND LOTION 


HYDROCHLORIDE 
(PRAMOXINE HYDROCHLORIDE, ABBOTT) 


TRONOTHANE is the outcome of a search for a less sensitizing 
topical anesthetic. It offers a completely unique, non-“caine” 
structure. 

Incidence of sensitization and toxicity can be expected to be 
negligible, judging from their absence in over 1,000 clinical 
trials to 

Yet TRONOTHANE is prompt, effective. Use it to relieve discom- 
fort in episiotomy, cracked nipples, hemorrhoids, 
anogenital pruritus, itching dermatoses, etc. 


1. Birnberg, C., and Horner, H., A Simple Method for the Relief of Post- 

3. Obst. & Gynec., 67:661, March, 1954, 
Cc. J., A New Anesthetic for Certain Diseases of the Skin, J, 

1954, 

Anesthesiology, 

4, Schwartz, F. in Common Pruritic Syndromes, 

Med., 16:19, July, 1954. 
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TOPICAL SOLUTION 


Lederle’s EXCL 


Each capsule contains: 


ACHROMYCIN (Tetracycline Lederle)........ 25) 

Thiamine Mononitrate...... 

Riboflavin. 4 
Calcium 
Vitamin Bis . 

Folic Acid 

Vitamin K Menadione . 


Also available: ACHROMYCIN SF Oral S 


. 
ws 
Be? 
€ 
¥ ? E 
f 
broac 
om * * 
hast 
> ‘ 4 
REL 


AVA'LABLE! ACHROMYCIN with STRESS FORMULA VITAMINS 


TETRACYCLINE 


SIRY-FILLED sealed capsules 


New ACHROMYCIN SF combines today’s foremost 
broad-spectrum antibiotic with the stress vitamin 
formula suggested by the National Research 
Council. It provides, in a single dose, potent anti- 
infective action plus nutritional supplementation to 
hasten recovery and convalescence. 


MORE EFFECTIVE. Recently completed 
Clinical trials show that powder-filled 


ACHROMYCIN SF Capsules are more 
rapidly and completely absorbed. They 
contain no oils or paste. 


When you want antibiotic therapy fortified with 
stress formula vitamins for patients with prolonged 
illness, prescribe ACHROMYCIN SF for prompt 
control of infection and maximum patient comfort. 


RLE LABORATORIES DIVISION amenscan Cyanamid comrawy PEARL RIVER, N.Y. 


Jederle 
*REG. U.S. PAT. OFF. 
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THE PRICELESS QUALITY 
BUILT INTO EVERY UNIT 


GOMCO THERMOTIC 
DRAINAGE PUMPS 


@ What is the price of reliability in 
equipment? When it means a unit ever- 
ready to do its important job month 
after month, year after year —a unit you 
can always count on—then its value 
to the clinic or hospital 1s beyond price. 


Gomco units have gained this reputation 
through years of use. Gomco Thermotic 
Drainage Pumps are widely used in 
leading hospitals for their gentle, on-off 
suction so essential in post-operative 
drainage where delicate tissues must be 
protected. Automatic, they operate 
indefinitely without attention other than 
emptying the gallon suction bottle. 
A trap bottle protects against overflow 
damage in the Gomco No. 765 model, 
while the Gomco No. 765-A has the added protection of Gomco’s exclusive 
Aerovent Overflow Valve. There are no moving parts to wear out 
or make any noise. Ask your supplier about these investments 
in gently, completely reliable suction service. 


GOMCO SURGICAL MANUFACTURING CORP. 
822-M E. Ferry St. Buffalo 11, N. Y. 


Suction, Suction-Ether, and Suction-Pressure Pumps e Thermotic Drainage Pumps 
Thoracic Pumps e Aerosol Penicillin Pumps ¢ Dental Aspirators e Tidal Irrigators 
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AUTOCLIP 
APPLIER 
tor placement of 


wound clips... 


AUTOMATICALLY 


| AUTOCLIPS?® have all the advantages of fast, easy-wound-clip 
skin closure: rapid healing; better cosmetic result; minimom of 
trauma; easy, painless clip removal, The Autoclip Applier 
lightweight, convenient, simple and fast! 


AUTOCLIP REMOVER. 15.66.00 
per 100; $22.00 per 1000 


Order from your dealer, He also stocks: CRE Germicide ¢ Cantor Tube 
Iintramedic Polyethylene Tubing Medichromes Franklin Bilirubin Test 
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TABLETS 
Raritan, New Jerse 


Orr 
PHaRmaceuTICAL 


4 TABLETS 


a unique new compound, ferrous calcium citrate, with tricalcium citrate ae 
- iron and calcium in one molecule ae 


- more hemoglobin in less time 


iron your patients can tolerate 


no leg cramps with this iron-calcium 
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ACM. Electrosurgical Unit C-264 


Wappler Surgical Unit C-263 RC 


Special electronic circuits for delicate tele- 
scopic instruments . .. abundant power... 
elective dial settings . . . cutting and coagu- 
lation on completely independent circuits... 
economical and adaptable. 


Wappler Cold Cautery 
Scalpel C-450 


Small, compact, light weight (16 Ibs.) for 
office or hospital use... high frequency 
cutting and coagulation with special 
‘cold’ electrode to reduce heat radiation 
... simple control panel and shock-proof 
footswitch ... 6-foot conducting cords 
housed in case with rewind mechanism 
under push-button control. 


ACMA Portable 


Electrosurgical Unit 
C-350 


Compact and conveniently 
portable ...1812""x 144" 
x 8%”... only 33 Ibs. 
complete, with 8 elec- 
trodes and other ac- 
cessories ...independ- 

ent separate circuits for 
cutting and coagulation 
of any tissue. 


Incorporates the most recent advances in 
electronic engineering; automatic line 
voltage regulator to stabilize 115 volt line 
current... full wave oscillator rectification 
... extra power output for efficient cutting 
or coagulation without destruction of tissue 
or damage to instruments... three-pedal 
footswitch and optional dial controls for 
individual precision at each setting. 


ACM. Electrosurgical Equipment pro- 


vides the highest standard of excellence 
for surgeons who can accept nothing less 


Surgeons have long esteemed PACM.Z 
electrosurgical equipment as the finest 
consummation of engineering design and 
clinical serviceability available, for use 
in all branches of general surgery. Their 
exquisite craftsmanship provides the 
perfect instrumental medium for peerless 
surgical technique. A variety of models is 
provided, to serve the individual physi- 
cian’s requirements. 


Visit your dealer to inspect these modern 
electrosurgical units and their accessories, 
or write for complete information. 


Units C-263 RC and C-450 are available in 3 mod- 
els for 110-120 or 220-240 volt, 50-60 cycle A.C., 
and for 110 volt, 25 cycle A.C.; Unit C-350 for 
110-120 and 220-240 volt, 50-60 cycle A.C.; Unit 
C-264 is designed to operate at 110-120 volt, 50-60 
cycle A.C. The automatic voltage regulator permits 
satisfactory operation between 90 and 135 volts. 


ESTABLISHED IN 1900 <s : BY REINHOLD WAPPLER 


FREDERICK J. WALLACE, President 
American Makers, Inc. 


1241 LAFAYETTE AVENUE * NEW YORK 59, N. Y. 
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MORE ACCEPTABLE 


e Avoids pain and inconvenience of injection 
@ Insures better patient cooperation than any other 
dosage form 


MORE DEPENDABLE 


@ Response is more predictable than with oral, or 
buccal and sublingual therapy 


MORE ECONOMICAL 
© Cost is low in terms of greater patient benefits 


Vaginal Tablets—Brand of progesterone U.S.P. presented in a 
maven tanta specially formulated base to insure maximum absorption and 
utilization. 

| Indications: Amenorrhea, functional uterine bleeding, habitual 


abortion, chronic cystic mastitis, and premenstrual tension. 


Suggested Dosage: Complete dosage regimens are included in 
literature which is available on request. 


Supplied: No. 793—25 mg. tablets (silver foil), boxes of 30. 
No. 794—50 mg. tablets (gold foil), boxes of 30. 


Each tablet is individually and hermetically sealed. Presented in 
strips of 3 units, detachable as required. 


Ga “colprosterone” 
— 
Ayerst Laboratories * New York, N.Y. Montreal, Canada 
5517 


Schneider self broaching pin 


SCHNEIDER SELF BROACHING 


INTRAMEDULLARY PIN..... | 


@ No need for special instruments. 


@ Prevents rotation of fragments. 

@ Maximum strength for weight of pin. 

@ Cuts its own way—less chance of splitting the shaft. 
@ Larger sized nail can be used for a snug fit. 

@ May be driven or extracted from either end. 

@ Less chance of getting out of the groove. 

@ Grooves allow for free outflow of marrow fat. 

@ SIZES: 8mm. to 12mm. diameters. 


CHERRY CLOVERLEAF PIN EXTRACTOR 
This ezy-out type extractor is used inside of 
the pin. NOT OUTSIDE. 


No. 486A Large, for 11 and 12MM pins—$10.00 
No. 486B Small, for 8, 9 and 10MM pins— $10.00 


“Small Hand Drill” Lamina Spreader 
No. 895 No. 661 
Price $45.00 Price $65.00 


ZIMMER MANUFACTURING CO. WARSAW, IND. 


in Canada Available through selected surgical supply dealers 
or through our Agents, Fisher & Burpe, Ltd. 


Look for the trademark ® 
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Gantrisin / "Roche'. a single » sOluble, wide-spectrum suifonamide 


tablets, pediatric suspension, syrup, ampuls; ophthalmic solution and ointments 


K Gantrisin tabs. 0.5 Gm 
#60 
S. 8 tabs. initially; then 


4 tabs. q. 6 h., p.r.n. 


Bak 137 Inject i.v. 10 cc (4 Gm) 


Gantrisin Diethanolamine q. 8 h.; 


then shift to oral medication 


peg with 4 tabs. (2 Gm) q. 6h. 


ells 


Gantrisin (acetyl) Pediatric 
4 Suspension % iv 
S. Initial dose 2 teasp.; then 


1 teasp. q. 6h. 
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uifezlious 
Gantrisin tabs. 0.5 Gm 


#100 


S. 8 tabs. initially; then 4 


tabs. q. 6 h., 


Stdis’ us Cluld 

hi Gantrisin (acetyl) Syrup % iv 

S. Initial dose 2 teasp.; then 


1 teasp. q. 6h. 


Gantrisin Diethanolamine 


Ophthalmic Ointment 4%, 1/8 oz 


S. Use in eye 3 times 


a day and at bedtime 


eeeret 
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Gantrisin - brand of sulfisoxazole 


when dae’ to. streptotecci, staphylococci; meningococci, Hs influenzae, 


E. coli, proteus; B. pyocyaneus (Pseudowonas aeruginosa), 


A. paracolon or alcaligenes fécalic. 


aitibacterial agents 


is true’ 6f 


“Roche Park + Nutié 


there may be, failures due to resistant strains, 
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Sulfathalidine. 


PHTHALYLSULFATHIAZOLE 


reliably effective adgunct to intestinal surgery 


MAJOR ADVANTAGES: Suppresses intestinal bacterial growth.! Minimum systemic 
absorption? insures maximum local effect. Effective doses well tolerated, economical. 


SULFATHALIDINE, given before and after bowel 
surgery, is nontoxic and assures effective sup- 
pression of bacterial growth, even when there is 
watery diarrhea. 


SULFATHALIDINE allows for preoperative me- 
chanical preparation of the colon, favors early 
healing, and reduces the incidence of perito- 
nitis. It’s also a useful adjunct in ulcerative colitis. 
The dosage depends on body weight. The av- 
erage adult dose of SULFATHALIDINE is 8 to 12 


tablets (each 0.5 Gm.) daily in divided doses. 


‘Sulfathalidine’ can also be given as the pleas- 
antly-flavored suspension, CREMOTHALIDINE®, 
each oz. containing 6.0 Gm. of ‘Sulfathalidine.’ 


Philadelphia 1, Pa. 
DIVISION OF MERCK & CO., INC. 


References: 1, N.N.R. 1954, p. 107. 2. Poth, E. J., J.A.M.A. 153:1516, December 26, 1953. 
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EXCLUSIVE WITH MEAD... 


“the constauitl { 


versatile 


always safe 


Mead’s exclusive infusion system, 
constantly closed to room air, provides 
maximal control of asepsis at all times. 
The Mead filter* at the air inlet 
sterilizes all incoming air, when vacuum 
is released, and throughout infusion. 


One-piece, solid rubber stopper, 
together with vacuum packing, doubly 
assures sterile, stable, non-pyrogenic 
solutions. 

*U. S. patent 2,568,108 


Shatter-proof dripmeter—easy to hold 
and easy to insert. 


Flexible rubber pump connects 

oe : dripmeter and tubing, permits instant 
WITH filling of dripmeter, and avoids 

ERIES HOOK-UP © troublesome air bubbles in tubing. 


FOR CONTINUOUS INFUSION 
eo ee The Mead Series Hook-Up Unit permits 
instant attachment of additional 
infusion flasks. In prolonged infusions 
asepsis is assured by the Mead air-filter. 
Incoming air is always filtered. 


These exclusive features, along with 
many others, represent Mead’s constant 
and intensive effort to provide the 
ultimate in refinement for patient 
protection and convenience in use. 


TAKE ADVANTAGE OF MEAD'S COMPLETE PARENTERAL LINE 


Amigen Levugen Dextrose Special Standard Parenteral Blood 
(protein) (fructose) Solutions Electrolyte Electrolyte Solution Flasks and 
Solutions Solutions Solutions Solutions Equipment Equipment 


AVAILABLE TO YOUR HOSPITAL FROM CONVENIENTLY LOCATED MEAD WAREHOUSES 


MEAD JOHNSON & COMPANY e EVANSVILLE, INDIANA, U.S.A. PMEAD) 


FOR PARENTERAL INFUSION 
& ‘MEAD DISPOSABLE UNITS 
| 
‘ 
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Effective in Every Type of Vaginitis 


Improved cream 


Possesses all the advantages of 
the ideal vaginal anti-infective 


Ave 
(Cream) 


| 


Product A 


(Liquid or 
Jelly) 


| 


Product B 


Product C 


(Powder or 


Insert) 


(Jelly) 


Efficiency 


Provides broad- 
spectrum attack 
against: bac- 
teria, monilia, 
trichomonads. 


Effective against 


trichomonads 
only. 


Not effective 
against monilia. 


Effective against 
monilia only. 


Convenience 


Convenient plas- 


tic applicator. 


Requires 2 dos- 
age forms: |i- 
quid and jelly. 


Requires office 


treatment and 
home adminis- 
tration. 


Special douches | 


recommended. 


Disposable appli- 
cator. Therapy is 
expensive. 


Duration of 
Therapy 


1 month, or 1 | Through 2 men- 
strual periods. 


menstrual cycle. 


Through 3 men- | 
periods, 
then duringmen- | 
ses only for 2 | 
| extra months. 


strual 


20 days — ther- 
apy is short pro- 
vided vaginitis is 
due to monilia 


only. 


Stain 


No 


No 


No 


AVC Improved contains: 


NATIONA L/ 
4 


THE NATIONAL DRUG COMPANY 
Philadelphia 44, Pa. 


| | 
| 
| 
| 
| 
9-Aminoacridine HC] ...................... 0.2% 


hor INFILTRATION 
NERVE BLOCK 
TOPICAL USE 


«Write for 200 reference bibliography 


available to physicians on request. 
*U.S. Pat. No. 2,441,498 


AS'TIRA PHARMACEUTICAL PRODUCTS, INC. 


Neponset Street Worcester, Mass. 
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Sandril’ 


(RESERPINE, LILLY) 


(PYRROBUTAMINE, LILLY) 


‘Sandril’ c ‘Pyronil’ combines the hypotensive action 
of ‘Sandril’ with the long-acting antihistaminic effect 
of ‘Pyronil.’ Result: a gradual and sustained reduc- 
tion of blood pressure and welcome relief of nasal 
stuffiness in three of four patients affected by this an- 
noying side reaction. 

Nasal stuffiness is experienced by some patients 
receiving any Rauwolfia preparation. In these patients, 
‘Sandril’ ¢ ‘Pyronil’ is particularly useful. In severe, 
fixed hypertension, ‘Sandril’ ¢ ‘Pyronil’ serves as a 
valuable adjunct to ‘Provell Maleate’ (Protoveratrine 
A and B Maleates, Lilly). 

Adult dosage ranges from 1 to 4 tablets daily. 
The sugar-coated pink tablets, containing 0.25 mg. 
‘Sandril’ and 7.5 mg. ‘Pyronil,’ are supplied in bottles 
of 100 and 1,000. 


May we send literature? 


ELI LILLY AND COMPANY e INDIANAPOLIS 6, INDIANA, U.S.A. 
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Reserpine therapy free of unpleasant nasal congestion | 
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enriched bread in 


Dier organization in anti-obesity tn 
management must be based on the og 
nutrient and energy values of the foods 
allowed, on the eating satisfaction they 

provide, and on their cost. Enriched 
< bread merits a prominent place in re- 
ducing diets. While it supplies notable 
quantities of essential nutrients, it 
yields only moderate amounts of 
nutrient energy. At the same time, 
bread is universally appealing to the 
palate, and its cost remains low. 


A The daily allowance of enriched 
4 bread in the reducing diet may vary 
from one to six slices. One regular 
slice of enriched bread provides only 
63 calories, but supplies these notable 
amounts of essential nutrients (based 
on estimated national average): 2.2 
Gm. of protein, 0.06 mg. of thiamine, 
0.6 mg. of niacin, 0.04 mg. of ribofla- 
vin, 0.7 mg. of iron, 23 mg. of calcium, 
and 21 mg. of phosphorus. Its protein, 
a composite of flour and milk proteins, 
is applicable to growth as well as 
tissue maintenance. 


Universally liked, enriched bread 
enhances the eating satisfaction pro- 
vided by the reducing diet. It blends 
well with all menus, lessening the 
hardship of dieting. 


M@> The Seal of Acceptance denotes that the nutri- 
tional statements made in this advertisement 
are acceptable to the Council on Foods and 
Nutrition of the American Medical Association. 


AMERICAN BAKERS ASSOCIATION 


20 NORTH WACKER DRIVE e CHICAGO 6, ILLINOIS 
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Gallamine Triethiodide Lederle 


FOR RELAXATION OF SKELETAL MUSCLE 


Fraxepi exhibits numerous advantages over curare. 
It is equally as potent in producing complete relaxation 
of skeletal muscle, yet it has far fewer unwanted side a 
effects. It does not interfere with the peripheral com- . 
pensating mechanisms which act in response to acute s 
blood loss and trauma. 4 
Moreover, the action of FLAXxEpIL is more predictable ; 
than that of curare, and its toxicity is considerably lower. : 
It is readily miscible with thiopental solutions. Side : 
effects are few and of little clinical significance. E 
is effective within 3 minutes, and full relaxa- 
tion persists for 20 to 40 minutes. : 
FLAXEDIL promises to become the drug of choice for q 
skeletal muscle relaxation. . 


Available in two potencies: 20 mg. per cc.—10 cc. viala; 
100 mg. per cc.—1 cc, ampuls. 


LEDERLE LABORATORIES DIVISION 
awenican Cyanamid company Pearl River, New York 


U.S. PAT, OFF. 
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Immobilize the entire 
lower back area 


with GAWAP 


LUMBOSACRAL SUPPORTS 


Camp Lumbosacral Supports cover and 
support the complete lumbar and sacral 
regions of the back. Their precise design 
in a wide range of styles and sizes permits 
authorized Camp dealers to stock the supports . . . 
eliminating delays caused by waiting for “special” 
manufacture. Their lower cost and comfort makes 
them especially attractive to your patients. Addi- 
tional steels may be easily added for extra re- 
inforcement. Camp’s well-known “block and 
tackle” lacing adjustment feature increases the 
force that can be exerted by two to three times 
because of a three to one mechanical advantage. 


S. H. CAMP and CO., Jackson, Mich. 


World’s Largest Manufacturer of 
Anatomical Supports 


OFFICES: 200 Madison Ave., New Yorks 
Merchandise Mart, Chicago 


FACTORIES: Windsor, Ontario; London, England 


TO MAKE 
PRESCRIBING OF 
CAMP SUPPORTS 
EASIER WRITE FOR 

YOUR COPY OF THE 
PHYSICIANS AND 

SURGEONS 

REFERENCE 

BOOK FOR 

ADDITIONAL DETAILS 
ON THE COMPLETE 
CAMP LINE. 
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HEMORRHOIDS 


nonsensitizing ... rapid acting ... topical anesthetic 


XYLOCAINE’ OINTMENT asrna 


(Brand of lidocaine*) 
a new form of the widely accepted Xylocaine Hydrochloride solution 
@ Xylocaine Ointment provides unusually 


rapid, and deeply penetrating anesthesia 
without the drawback of toxicity, sensitization 


or irritation. Xylocaine is unique in this respect. 


@ For use in the control of itching, 


burning and other dermatologic distress. May 


also be applied liberally on skin and 
accessible mucous membranes to prevent pain 
during examination or instrumentation. 


@ Available in a water soluble, 
nonstaining vehicle as 2.5% and 5% 
Xylocaine base in collapsible tubes or wide-mouth jars, 


each containing 35 grams (approx. 1.25 ounces). 


Xylocaine Ointment is now made available at the 
request of many physicians, surgeons, and 
anesthetists who routinely use Xylocaine Solution. 


Astra Pharmaceutical Products, Inc. 
Worcester 6, Massachusetts 


*U. S. Patent No. 2,441,498 
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a new clinical application 


THORAZINE* 


in 


OBSTETRICS 


‘Thorazine’, as an adjuvant, effects smoother deliveries. 


Reduces anxiety, apprehension and excitement—a property highly 
valuable in primiparous patients. 


Potentiates narcotics, sedatives and anesthetics, allowing a 
substantial reduction of these agents—a valuable protection 
against extreme depression of mother and infant. 


Controls vomiting during all three stages of labor—an assurance 
of protection from an outstanding anesthetic hazard. 


‘Thorazine’ Hydrochloride is available in 10 mg., 25 mg., 50 mg., and 100 mg. 
tablets; 25 mg. (1 cc.) and 50 mg. (2 cc.) ampuls; and syrup (10 mg./5 cc.). 


For information write: 


Smith, Kline & French Laboratories 
1530 Spring Garden Street, Philadelphia 1 


*T.M. Reg. ULS. Pat. Off. for S.K.F.’s brand of chlorpromazine. 
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(PHENYLAZO-DIAMINO-PYRIDINE HCl) 


Gratifying relief from urinary 
distress in a matter of minutes 


COMFORT 
N THE JOB... AND AT PLAY 


EFFECTIVE — In a clinical report covering 118 
cases of pyelonephritis, cystitis, prostatitis 
and urethritis,| Pyriprum relieved or abol- 
ished pain and burning in 93% of the patients 
and decreased or eliminated nocturia in 83.7 % 
of the cases. 

NONTOXIC— Analgesia from PyRIDIum is re- 
stricted to the urogenital mucosa. Concomi- 
tant administration of PyripIuM and 
sulfonamides or antibiotics is often desirable 
to relieve pain in the interval before the anti- 
bacterials can act. 

PHYSIOLOGICAL — Through its local analgesic 
action, Pyrrprum helps relax the sphincters, 
thus facilitating emptying of the bladder. 


PSYCHOLOGICAL— The characteristic orange- 
red color of Pyripium in the urine is often 
an immediate assurance to the patient of 
prompt action. 

SUPPLIED—in 0.1 Gm. (114 gr.) tablets, vials 
of 12 and bottles of 50, 500, and 1,000 


? 


Pyripium is the registered trade-mark of Nepera Chemical Co., 
Inc., for its brand of phenylazo-diamino-pyridine HCl. Sharp & 
Dohme, Division of Merck & Co., Inc., sole distributor in the 
United States. 


SHARP & DOHME 


PHILADELPHIA 1, PA. 


DIVISION OF MERCK & CO., INC, 


REFERENCE: 1. Kirwin, T. J., Lowsley, O. S., and Menning, J., Am. J. Surg. 62:330-335, December 1943. 
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RTANT BENEFITS: Well-tol d, i inary analgesic. Action 
AMPORT : Well-tolerated, fast-acting urinary 
confined to GU tra tible wi as ibiotics. 
— to GU tract. Compatible with sul | anti - 
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NOW YOU CAN 
INDIVIDUALIZE 


TREATMENT OF | 


SITES OF ACTION 
@ seERPASIL 
© apresoune 


SERPASIL® (reserpine ciBa) 
SERPASIL®@-APRESOLINE® hydrochloride (reserpine and hydralazine hydrochloride CiBA) 
APRESOLINE® hydrochloride (hydralazine hydrochloride CiBA) 
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SERPASIL, a pure crystalline alkaloid of 
rauwolfia root—particularly effective in the 
neurogenic forms of hypertension. Acts cen- 
trally—tranquilizes, moderately lowers blood 
heart rate. 


Serpasil’ 


Vhen combination therapy is indicated: 


SERPASIL-APRESOLINE, a combination 
product offering convenience and economy 
in the more complicated cases involving both 
neurogenic and humoral factors. 


Serpasil-Apresoline 


in more refractory cases requiring further 
individualization of dosage: 
APRESOLINE acts centrally and peripher- 
ally for a marked antihypertensive effect. 


Increases renal plasma flow—produces vaso- 
Station pressor substances. 


Apresoline’ 


Serpasil Tablets, 0.1 mg., 0.25 mg. and 1.0 mg. 
Parenteral Solution (for neuropsychiatric use only), 
2.5 mg. per ml., in 2-ml. ampuls. 
Elixir, 0.2 mg. per 4-ml. teaspoonful. 
Serpasit-Apresoline Tablets, each containing 0.1 mg. of Serpasil and 25 mg. of Apresoline. 
Tablets, each containing 0.2 mg. of Serpasil and 50 mg. of Apresoline. 
Apresoline Tablets, 10 mg., 25 mg., 50 mg. and 100 mg. 
Ampuls, 1 ml., 20 mg. per ml. 


SUMMIT, N. J. 
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By Paul |. Hoxworth, M.D. 
Cincinnati General Hospital 


Clinical and experimental observations hav- 
ing shown that flexibility of suture material 
is, in some respects, undesirable, and that a 
rigid wire suture is superior to flexible ma- 
terials for preventing wound disruptions, a 
new method of abdominal wound closure 
has been developed. 


The Hoxworth technic utilizes a preformed, 
rigid wire Fashure* which, because of its 
rectangular shape and rigidity, eliminates 
the shearing effects of flexibility and ob- 
viates the necessity of tying. 


The Fashure acts as its own needle. Since 
cutting material, threading needles, tying 
knots (and material waste) are all obviated, 
the method is quite simple and rapid. Two 
or three minutes is ample time for unhurried 
placement in a large wound. In terms of sur- 
face area, stainless Fashures give less foreign 
body contact than conventional tied wires. 
*Patent Pending 


THE CLOSURE OF 
ABDOMINAL FASCIA 


WITH RIGID WIRE 
(FASHURE*) 


The Hoxworth technic, the Fashure and the 
special applying forceps are described in de- 
tail and fully illustrated in the new issue of 
The Armamentarium. Volume II, Number 
IV. Be sure you read of this important new 
method of avoiding wound disruption. If 
your copy of The Armamentarium has not 
yet arrived, a note or card of request will 
bring it to you promptly. 


Instrument Makers to the Profession Since 1895 


330 SOUTH HONORE STREET 


CHICAGO 12, ILLINOIS 


Branches Now In 
DALLAS, TEXAS — HOUSTON, TEXAS — ROCHESTER (MINN.) — CHICAGO 


: A New Concept— 
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The Armour Laboratories’ Brand of Purified Crystalline Trypsin 


Tryptar can be an invaluable aid in 
your daily practice for the treatment 
of surface lesions—large or small— 
which require removal of necrotic 


tissue. 


Tryptar is a natural proteolytic 
enzyme. Repeated application does 
not produce loss of activity or sensi- 


tization. Debridement is rapid... 


gentle... thorough. Healthy tissue 


remains unaltered. 


SUPPLIED: 


INDICATIONS FOR 
TRYPTAR IN 
EVERYDAY PRACTICE 


Diabetic and varicose ulcers 
Carbuncles and furuncles 
Soft tissue abscesses 

Sinuses and fistulas 

Second degree burns 


Subcutaneous hematomas 


250,000 Armour Units of purified crystalline trypsin per vial, plus a vial 
containing 25 cc. of Tryptar diluent; also plastic adapter for use with 


powder blower. 


THE ARMOUR LABORATORIES 


A DIVISION OF ARMOUR & COMPANY + KANKAKEE, ILLINOIS 
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BREAKFAST ®#? 


STOP// morning sickness 


BONADOXIN' 


(BRAND OF MECLIZINE HCI, PYRIDOXINE HC!) 


RESULTS In 50 patients with nausea and vomiting, 


ofr Weinberg reports 88% good to excellent results.! 


this In another series, Bonadoxin abolished vomiting 


iiss in 40 of 41 gravida, eliminated nausea in 30 of the 41.2 


COMBINATION _ Each Bonadoxin tablet contains: 


Meclizine HC] . . . . 25mg. 

Pyridoxine HC] . . . 50mg. 

Mild cases: One Bonadoxin tablet at bedtime. 
Severe cases: One at bedtime and on arising. 
In bottles of 25, prescription only. 


1. Weinberg, Arthur, and Werner, W. E. EF: Bonadoxin, 

a New Effective Oral Therapy for Hyperemesis Gravidarum, 
New York Medical College and Rockaway Beach Hospital, 1954. 
2. Personal communication. 


CHICAGO 11, ILLINOIS * TRADEMARK 
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N OW- tor P-r-0-1-0-n-g-e-d Spasmolytic action— 
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Donnatal Extended Action Tablets 


For truly dependable prolonged 
spasmolytic action, Donnatal 
Extentabs are constructed on a 
new principle, to release the 
equivalent of 3 Donnatal tablets 
gradually and uniformly... to 
provide sustained therapeutic 
effect for 10 to 12 hours. One 
Extentab morning and night thus 
sures ‘round-the-clock’ action. 


Each Donnatal Extentab contains: 


Hyoscyamine Sulfate . . 0.3111 mg. 
Atropine Sulfate . . . . 0.0582 mg. 
Hyoscine Hydrobromide 0.0195 mg. 
Phenobarbital (2% gr.) . . 48.6 mg. 


“Also available DONNATAL: 
: tablets, capsules ond elixir 


Ethical Pharmaceuticals of Merit since 1878 
“Trade Mak 
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Upjohn 


preoperative 
bowel preparation 
within 24 hours: 


Trademark for the Upjohn brand of neomycin 


Each tablet contains 0.5 Gm. neomycin 
sulfate (equivalent to 0.35 Gm. neomy- 
cin base). In bottles of 20 tablets. 
Also available: 

Mycifradin Sulfate Powder (topical) in 
vials of 0.5 Gm. and 5 Gm. 

Mycifradin Sulfate (intramuscular) in 
vials of 0.5 Gm. 


Tue Ursoun Company, Katamazoo, Micaican 
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N VOYAGE } 
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GOA 


...a@ comfortable voyage now assured with 


.. the first motion-sickness preventive 


PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, N. Y. 


fi 
. 
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.. prevents or relieves motion sickness 


.. available on prescription only for 


eee 


Bonamine. 


BRAND OF MECLIZINE HYDROCHLORIDE 


effective in a single daily dose 
due to all forms of travel 


full physician supervision 


Bonamine is also useful in controlling the 
nausea, vomiting and vertigo associated with 
morning sickness of pregnancy, vestibular and 
labyrinthine disturbances, cerebral 
arteriosclerosis, radiation therapy and 
Meniére’s syndrome. 


Supplied in scored, tasteless 25 mg. tablets, 
boxes of 8 and bottles of 100 and 500. erravemanx 
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patently practical 
DORBANE 


1,6-DIHYDROXYANTHRAQUINONE 


peristaltic stimulant 


lective, per ive, crystalline-pure 


DORBANE acts specifically on the colon...in- 
creases tonus and peristalsis without affecting 
motility of the small intestine. Its gentle action 
induces regular, smooth evacuations which pro- 
mote re-establishment of normal bowel function. 


DORBANE is nontoxic, nonhabituating...does 
not require increased dosage with continued 
use. It is safe and effective for children, adults 
and geriatric patients.* 


a 


Cee, 


DORBANE is equally effective in occasional 
and chronic constipation. Particularly valuable 
in pregnancy, it is also extremely useful in con- 
stipation resulting from blocking agent therapy 
{as hexamethonium) used in hypertension and 


impractical patent... “\..can replace other agents...in postopera- 
This combination necktie and watch guard may have been tive anorectal cases."* 

the sine qua non of a Yankee Beau Brummell. To the uninformed, Dosage: | or 2 tablets before retiring; for chil- 
however, it must have seemed that the wearer dren, in proportion. Available: 75 mg. tablets, 
tucked his tie in his pocket to keep the ends out of his soup! bottles of 100. 


PAT. NO. 79063. June 23, 1868. 


“'.,.Clinical trials on a variety of patients re-emphasize the 
proven safety and efficacy of this laxative compound.”’* 


MGW! DORBANE SUSPENSION-orange- 
flavored liquid, delicious as is, completely dis- 
guised in orange juice, 37.5 mg. per teaspoonful. 
*Marks, M. M.: Am, J. Digest. Dis. 20:240, 1953. 


Schenfabs, SCHENLEY LABORATORIES, INC., NEW YORK 1, NEW YORK 


19455 DOORBANE IS SCHENLEY’S REGISTERED TRADEMARK FOR A LAXATIVE. 
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LIVITAMIN® with IRON 
each fluidounce contains: 
peptonized 
20 mg. 
(Equiv. in elemental iron to 70 mg.) 
Manganese citrate, soluble 
58 mg. 
Thiamine hydrochloride 
10 mg. 


Pyridoxine hydrochloride 
1 mg. 
Pantothenic acid 
5 mg. 
Liver fraction 1 
2 Gm. 


LIVITAMIN® CAPSULES with 
INTRINSIC FACTOR 
each capsule contains: 
Desiccated liver 
Ferrous sulfate 
130 mg. 
(Equiv. to 25 mg. of elemental iron) 


Thiamine hydrochloride 
3 mg. 


5 meg. 
Pyridoxine hydrochloride 
0.5 mg. 
Calcium pantothenate 
2 mg. 


Intrinsic factor USP 
/6 Unit 


pediatrics 


convalescence 


geriatrics 


. . . the reconstructive iron tonic of 
wide application . . . 


LIVITAMIN 


WITH IRON 


In debilitation, syndrome therapy instead of symptom 
treatment is required. Livitamin (Massengill) provides 
comprehensive therapy and adequate nutritional support. 
The appetite improves, as does the blood picture... 
improved anabolism and better digestion produce a signifi- 
cant syndrome reversal. 


... in pernicious anemia and geriatrics ... 


LIVITAMIN 


CAPSULES WITH INTRINSIC FACTOR 


Intrinsic factor is essential to provide full utilization of 
antianemic and nutritional factors in P. A. and many 
Geriatric patients. Livitamin Capsules with Intrinsic Factor 
(Massengill) contain intrinsic factor, U.S.P., iron and the 
B-complex vitamins. This integrated medication provides 
an optimal response in these difficult patients. 


THE S. E. MASSENGILL COMPANY 


BRISTOL, TENNESSEE 
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surgery 
...... 10 mg. 
Vitamin By» (crystalline) ......... 
20 meg. 
...... 50 mg. 
: 
—_ 


AFTER: 


T R EAT itis difficult condition \ 


NATIONAL 


* Not an anticoagulant 


* Compatible with antibiotics 


and other indicated therapy 


BEFORE: 
Patient, an elderly housewife, had con- 
gestive heart failure and 4-plus edema 
in the infected leg. This highly inflamed 
lesion continued to spread despite anti- 
biotics and topical enzyme preparations. 


Parenzyme Intramuscular Trypsin 

was given intragluteally, 0.5 cc. 

t.i.d. Within one week edema and 

redness subsided. 

Note: Additional information sent 
on request 


TIME BETWEEN PHOTOS: 8 WEEKS, 


yme 


trypsin 


OBTAIN 


Striking improvement 


Other Indications: 
Skin ulcers 
decubitus 

diabetic 
varicose 

Traumatic wounds 

slow-healing wounds 
bruises 

contusions 

black eyes 

Vascular disorders 

phlebitis 

thrombophlebitis 

phlebothrombosis 

Ophthalmic disorders 

iritis 

iridocyclitis 
chorioretinitis 


Important Clinical Reports: 

Innerfield, 1., 7rypsin Given Intramuscu- 
larly in Chronic, Recurrent Thrombo- 
phlebitis, J.A.M.A., 156:1056-1058 
(Nov. 13) 1954. Golden, H., Intramus- 
cular Trypsin, Its Effect in 83 Patients 
with Acute Inflammatory Disorders, Del. 
State Med. J., 26:267-270 (Oct.) 1954. 


DOSAGE: 2.5 mg. (0.5 cc.) 
intragluteally q. 6 h. until im- 
provement results; q. 12 h. 
thereafter. 


SUPPLIED: 5-ec, multiple-dose 
vials (5 mg. trypsin/cc.). 


The National Drug Company, Phitaceipnia 44, Pa. 
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nipples require 
specialization, 
too! 


the OVAL-PUR 


ACT 


NEW LONG-LIFE SILICONE NIPPLES 


1—Sani-Tab Nipple 
now specially vented to | 
minimize air-swaltowing, 
_ provide freer flow. 


IMPROVED NARROW-NECK NIPPLES” 


PROVIDENCE 2, 1. 


No. 105—Davol Cleft 
Palate Nipple. Shield 
attached beneath 
ball of nipple. 


CLEFT PALATE NIPPLES 


06—Brophy Cleft 
. Nipple Shield 
attached to base. 


As in fine hospital and surgical 
rubber goods, nipples require special 
care and precision because of their 
importance in the growth and proper 
development of the infant mouth. 


Davol goes beyond normal infant 
feeding requirements with such 
specialized items as the Davol Cleft 
Palate Nipple and the Brophy Cleft Palate 
Nipple. Both are designed with a 
flexible rubber shield, constructed to 
cover the cleft tightly . . . thus facilitating 
natural sucking and swallowing without 
danger of milk getting into the nares. 


All Davol “Anti-Colic’® Nipples 
are designed to fit the needs and 
preferences of the individual mother 
or hospital. 


*Davol No. 151 “Anti-Colic’’ Nipples available 
with crucial (cross) cut, if preferred. 
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SS 
SILICE 
Nipple for wide-neck nurser. 
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you can produce 
prompt, prolonged 


surface anesthesia 


with one application of 


NUPERCAINAL® 


Contains Nupercaine® (dibucaine 
CIBA), one of the most 
potent and long-acting anesthetics. 


Effective in low concentration 
—sensitization rare (nonnarcotic 
—not related to cocaine or procaine). 


Useful whenever surface anesthesia 
is required—burns, surgical dressings, 
hemorrhoids, abrasions, etc. 


Ointment (dibucaine ointment cIBA), 
1% Nupercaine in lanolin and 
petrolatum base. 


Cream (dibucaine cream CIBA), 
0.5% Nupercaine in water-soluble base. 


Ophthalmic Ointment, 
0.5% Nupercaine in white petrolatum, 
applicator-tip tubes. 
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amputation 


to zoacanthosis* 


it’s dependable 


_ntisepsis 


with quick acting economical 


ephiran?® 


high germicidal potency + low toxicity + nonirritating 


we 


INC. New York 18, N.Y. Windsor, Ont. 


Zephiran brand of benzalkonium chloride (refined) 
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(DISPOSABLE) 


Pharmaseal 


CONSISTENTLY UNIFORM 
SAFE, EFFECTIVE, CLEAN 


ANOTHER NEW PRODUCT or 
ARMASEAL LABORATORI 
Subsidiory of DON BAXTER, INC. 


(120 ce.) 


CONTENTS: 4 FLUID O 


RMASEAL LABORATORIES 


disposabl e 
FOR RECTAL 
ADMINISTRATION ONLY 


Try the Pharmaseal Enema 

and you'll never go back 

to the old-fashioned way. 
Write for samples. 


: 
; 
only 4 ounces nee or prompt evacuation 
PATIENT... minimizes distent jon Entire unit enclosed ina glassine 
bag. No dust, no contamination, 
OR NURSE...The Pharmaseal Enema 


Working together...for best results 


Usuatty, it takes teamwork to produce 
the best results — experienced people, 
skilled handling of equipment. 

To the radiologist, and the technician 
working with him, materials, equipment 
and procedures are of critical importance. 


It’s not surprising, then, that Kodak Blue 
Brand X-ray Film and Kodak x-ray chemi- 
cals are so often specified; they are prod- 
ucts made to work together, made to 
produce uniform, dependable radiographs 
in every situation. 


For superior radiographic results, follow this simple rule: 


Use Kodak , Process in 


Blue Brand J Kodak Chemicals — 
X-ray Film (LIQUID OR POWDER) | 


Order from your x-ray dealer = 
EASTMAN KODAK COMPANY, Medical Division, Rochester 4, N.Y. 
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“... there is no diseasea 

state in which the capillaries 

EK t are not detrimentally 
ver S a modified. Conversely, there 

are no diseased states 

which will not benefit by 

assuring proper capillary 


biochemical 


synergism 


to restore normal permeability 


In 1945, The National Drug Company DosAGE: Initially, 6 capsules or more 
made available the first oral hesperidin- per day for the first week. Then 4 cap- 
ascorbic acid preparation. Now, National __ sules daily. 
offers HEsper-C...a new and more 
potent synergistic combination of hes- 
peridin—the active principle of citrin 
(Vitamin P mixture)2,3,4,5— and ascorbic 
acid. SUPPLIED: HeEsper-C (hesperidin, 100 
mg., and ascorbic acid, 100 mg.) cap- 
Hesperidin is essential for the absorption _ gules, in bottles of 100 and 1000. 
and retention of ascorbic acid. 


In addition, hesperidin appears to cata- 

lyze the combining of ascorbic acid with a . 

protein to form the intercellular cement The National Drug Compan) 
which protects capillary integrity. Philadelphia 44, P 


Note: Clinical experience shows that 
success in restoring capillary integrity 
is in direct ratio to adequate dosage. 


By or on prescription only. 
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Obstetric Management 
Abortion— Early or Late 
Postpartum Hemorrhage 
Prophylaxis— Prenatal Care and Lactation 


Indications*: Cardiovascular and Cerebrovascular Diseases— 

Hypertension 

Diabetes — Diabetic Retinopathy 

Vascular Purpuras— Idiopathic Purpuras 

Infections — Rheumatic Fever, Tuberculosis 

Ocular and Retinal Hemorrhage: Pre-Retinal Edema 

Hematuria— Hemorrhagic Nephritis 

Bronchial Asthma — Allergic Purpuras 

Prevention of Vascular Damage in Roentgen 
and Anticoagulant Therapy 

Stress 

Toxicity — Due to Chemical Agents 

Fractures 

Surgery — Disruption of Wounds 


References: 


. Martin, G. J. (Editor): Hesperidin and ascorbic acid. Naturally occur- 
ring synergists. Basel, Switzerland. Messrs. S. Karger, 1954. 


. Bentsath, A.; Rusznyak, St. and Szent-Gyorgyi, A.: Nature 139: 326, 
1937. 


. Bacharach, A. L.; Coates, M. E., and Middleton, T. R.: Biochem. J. 
36: 407, 1942. 


4. Bourne, G. H.: Nature 152: 659, 1943. 
5. Zacho, C. E.: Acta path. et microbiol. scandinav. 16: 144, 1939. 


*Send for new Hesper-C brochure with Paul Peck drawings. 


to prevent capillary fragility 


A new formulation of hesperidin and ascorbic acid 


(based on the original research in bioflavonoid—ascorbic acid synergism 
by the National Drug Research Laboratories) 


more 
Cap: 
that 
egrity 
, 100 
cap: 
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and Forceps [ 


WITH THE “THREE AND ONE” RATCHET 


An outstanding feature of these instruments 
is the permanent holding ability of Stille 
catches. Tempered ‘‘one and three” non-slip 
ratchets insure perfect ease in opening and 
positive closure of the instrument. Bright 
stainless steel surfaces are easily cleaned and 
are resistant to rust and corrosion. 

Each Stille instrument is designed for a 
specific use — reflecting the creative judg- 
ment of exacting surgeons. Stille is contin- 
ually adding to its large selection by keeping 
abreast of the newer methods of surgery. 


Over one hundred years of fine craftsman- 
ship are embodied in the trade-mark synon- 
ymous with quality — Stille. 


10” INTESTINAL FORCEPS 
— NON-CRUSHING, DE- 
SIGNED FOR DR. E. T. 
KOCHER, SWITZERLAND. 


8” ALLIS TISSUE FORCEPS 
— NEW, LONGER VER- 
SION OF THE POPULAR 
6” MODEL, WITH 5 x 6 
TEETH. 


6%" AND 8” BABCOCK 
INTESTINAL FORCEPS — 
WITH INTER-FITTING 
SERRATIONS, PREVENTS 
DAMAGE WHEN LIFTING 
TISSUE. 


WRITE FOR BULLETIN 2151 
AND CURRENT PRICE LIST 


Distributed in U.S.A. exclusively by 


OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 
Madison 10, Wisconsin 
On West Coast 
OHIO CHEMICAL PACIFIC COMPANY 
San Francisco 3, Calif. 
(Divisions of Air Reduction Company, Incorporated) 
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with 
motor-hydraulic 


MULTI-PURPOSE 
SURGERY TABLE 


Designed and equipped to give you greater ease of operation. The Ritter 
utiPurpose Surgery Table Multi-Purpose Surgery Table offers instantaneous, effortless, surgeon- 
proctologic position - controlled height adjustment. This flexible Ritter Table is completely safe 

in the operating room . . . the exclusive motor-driven hydraulic base is 

explosion-proof . . . approved by Underwriter’s Laboratories, Inc. 

Added safety features include static conductive rubberized upholstery, 

conductive rubber casters and brakes. Hydraulic base controls and back 

and leg section levers are easily operated from either side of the Table 
‘by a light touch. 180° rotation assures maximum accessibility 
Universal arm rest attached at all times. Then, too, there is a complete line of Ritter designed, 
| custom accessories for most requirements. For complete details 
rr aureery, splinting “and see your Ritter Dealer or write the Ritter Company, Inc., 
us injections p 3S Ritter Park, Rochester 3, N. Y. 


Strap-type crutches attached 
for urology work, perineal cut- 
out removed, pan extended 
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Y BARDEN® Bal 


BARDEX® 
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Mephyton 


® 


(VITAMIN Ky. MERCK) 


Preferred product for rapidly normalizing 
prothrombin levels in the newborn 


In fast-moving deliveries, improved prophylaxis 
against hemorrhagic disease of the newborn is 
assured by MEpuyTON. The action of this new 
emulsion of vitamin Ki is more rapid, more com- 
plete, and more prolonged than that achieved with 
any of the vitamin K analogues previously con- 
sidered a for the control of physiologic 
hypoprothrombinemia in the newborn. MEPHY- 
TON may be administered prophylactically to the 
mother or therapeutically to the infant. 


INDICATIONS: Hypoprothrombinemia due to 
antibiotics, salicylates, obstructive jaundice, he- 
patic disease, impaired gastrointestinal absorp- 


tion, and anticoagulants such as Dicumarol®, 
Cumopyran®, Hedulin®, and Tromexan®. 


SUPPLIED: In boxes of six 1-cc. ampuls, each cc. 
containing 50 mg. of vitamin Ki for intravenous 
injection. 


Philadelphia 1, Pa. 
DIVISION OF MERCK & CO., INC. 
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rapidly hemostatic 


functional 


BLOOMFIELD, NEW JERSEY 


uterine bleeding | 


Initial Control: ORETON® Propionate 10 cc. vials, 25, 50 and 100 mg./cc. 


OrETON® 10 cc. vials, 25 and 50 mg./ce. 
Maintenance Therapy: ORETON® Methyl 10 and 25 mg. tablets. 
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ASEPTIC Automatic 


SURGICAL CAMERA 
by 


Waters Corporation 


Camera mechanism seen through 
window of autoclave case 


As easily sterilized as the instruments 


For the first time, an aseptic surgical camera for true, 
clear-cut color or black and white photographs of 
operative procedures. Camera housing can be sterilized 
in an autoclave. When pictures are to be made, the 
sterile nurse opens housing cover, the camera mech- 
anism is inserted by another person and the housing 
cover closed. Simple operation permits use by all sur- 
gical personnel. Detailed, clear photos of all cavities 
assured by synchronized photoflash principle and auto- 
matic focusing arrangement. Film automatically ad- 
vances for next exposure. Takes 6 photos on standard 
#120 Ektachrome film. 


For complete information Black and white reproduction 
write: of color film taken by Camera 


THE WATERS CORPORATION | 


Electro-Medical Instrument Division 


402 First Ave. N.W. Rochester, Minnesota 


Also manufacturers of Oximeters, Nitrogen Meters, Kymographic Cameras, 
Cardiotachometers, Resistance Thermometers, Special Custom Instrumentation. 
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The Greatest Pleasure 
Is in Doing Something to Help Others 
to Help Themselves 


HARVEY 5S FIRESTONE 


You Gift that helps someone to do his work 
bet’ -or gain more knowledge in his chosen 
field .s one that will bring lasting appreciation 
and -asure to you. 


This Year why not consider a “Gift of Knowl- 
edge for a colleague, a young student, or an 
inte!’ whom you want to see succeed? 


A Year's Subscription to Surgery, Gynecology & 
Obsi- ics will be a grateful addition to his own 
medical library. Twelve full issues containing 
the most authoritative articles and abstracts in 
the field will be close at hand for him to read 
in his own leisure time. 


1955 is Surgery, Gynecology & Obstetrics’ golden 
anniversary. For fifty years it has brought care- 
fully edited medical knowledge to its readers 
each month. Today it enjoys the prestige and 
leadership that come only from strict adherence 
to the highest ideals in medical publishing. 


A Gift of Knowledge is a Gift Forever. The 
pleasure you will receive from starting a medical 
friend on the road to greater learning will bring 
you many enjoyable moments of reflection. And 
you will gain the enduring gratitude of a friend. 


Here's all you need to do: 


Fill in the names and addresses of those to whom you 
wish to make gift subscriptions at a special anniversary 
rate of $12.00 each—a saving of $3.00 from the regu- 
lar annual subscription cost of $15.00. If the subscrip- 
tion is for a medical student, interne or resident, remit 
only $10.00. We will send a gift card in your name tell- 
ing the new subscriber that his first issue of Surgery, 
Gynecology and Obstetrics will be mailed to him promptly 
starting with the January 1955 issue. 


SURGERY, Gynecology e Obstetrics 
54 EAST ERIE STREET, CHICAGO 11, ILLINOIS 


NAME. 


NAME. 


ADDRESS. 


(_] Check Enclosed Bill me later 


O MEDICAL STUDENT, INTERNE OR RESIDENT 
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( reserpine CIBA) 


A pure crystalline alkaloid of rauwolfia root — 
first identified, purified and introduced by CIBA 


ahs 


In anxiety, tension, nervousness and mild to severe neu- 
roses—as well as in hypertension—SERPASIL provides 
a nonsoporific tranquilizing effect and a sense of well- 
being. Tablets, 0.25 mg. (scored) and 0.1 mg. 
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Fast-acting therapy in... 


Ge 


HYLAND 


NORMAL SERUM 


ALBUMIN 


(HUMAN) 


READY FOR IMMEDIATE USE 


A liquid, human blood fraction—ready for immediate 
infusion without delay for reconstitution, grouping, 
typing or crossmatching. Draws 3% times its volume 
into circulation within 15 minutes. Space-saver 
package contains 50 cc. Albumin solution and 
complete administration set. 


HYLAND LABORATORIES 
4501 COLORADO BLVD., LOS ANGELES 39, CALIF. 
248 S. BROADWAY, YONKERS 5, N.Y. 
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in monilial vaginitis 


. fast relief of intense vulvar itch 
» . prompt restoration of vaginal health 


. ease of administration ' 
(tt 


ibieaidles the superior anti-mycotic Killing Power 
f gention violet in its most effective form. 
Proven 93% clinically effective .. . even in monilial 


-waginitis during the last trimester of pregnancy. 


Westwood Pharmaceuticals 468 DEWITT ST. 
Division of Foster-Milburn Co. BUFFALO 13, N. Y. 


The Berbecker 


SPRING-EYE™ 
Needle 


THE BERBECKER Spring Eye may be threaded at 
any point on the suture merely by forcing the 
suture through the slot into place. It is then held 
as securely as though in a solid eye. 


This eye permits use of black silk or other non- 
absorbable sutures, as used in the Halsted 
technique, for stomach and other abdominal 
operations, where tension on the wound is exces- 
sive. One of many dependable Berbecker needles 
obtainable regularly at your surgical supply dealer. 


JULIUS BERBECKER 6, SONS, INC. 
15 EAST 26¢h STREET ¢ NEW YORK IO, NY. 


ERBECKER SURGEONS NEEDLES 
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At your request ! 


\fany obstetricians have requested a phosphorus- 
ce prenatal vitamin and mineral dietary sup- 
Lederle now offers 
‘yesicaps* Prenatal Dietary Supplement, a com- 
lete formula containing calcium lactate, the 
vost easily assimilated form of calcium. 
yesicaps are dry-filled, soft-gelatin capsules (a 
ederle exclusive !), not oily or pasty, and cause 
» unpleasant aftertaste. Dosage: 1 or 2 capsules 
times daily during pregnancy and lactation. 


‘ement. In_ response, 


f 


LEDERLE 


Prenatal Vitamin-Mineral Capsules 


Lederle 


aeTRADE-MARK 


Six capsules supply: 

3720 mg.; 600 mg. (40% MDR): Factor Con- 
1.5 mg.: Vitamin A, 6000 Units (150% M R): Vitamin D, 400 U.S.P. Units 

Thiamine 1.5 mg. (150% MDR); Riboflavin (B2), 3 mg. 

MDR); Niacinamide, 15 mg.; Vitamin Biz, 6 micrograms; Ascorbic Acid (C), 150 mg. (500 

MDR): Folic Acid, 2 mg.; Pyridoxine HCi (Be), 6 mg.; Calcium Pantothenate, 6 mg.:; Vitamin K 

(Menadione), 1.5 mg. ; Iron (as FeSO, exsiccated), 15 mg. (100% MDR); Vitamin E (as Tocophery] 

Acetate), 6 I.U.; Iodine (as mg. MDR): : Fluorine CaF2), 0.09 mg.; Copper (as 


£n0): 0.9 mg.; Potassium (as K2SO4), 5 mg.; Manganese (as MnOz), 0.3 mg.; Magnesium (as 
0), 0.9 mg.; Molybdenum (as Neiooe 2H20), 0.15 mg.; Zine (as ZnO), 0.5 mg. MDR— 
hes daily qa during pr and lactation. 


LEDERLE LABORATORIES DIVISION awmeaicaw Ganamid company Pearl River, New York 
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When you specify the Pfizer antibiotic 
of your choice Stress Fortified with 
the B-complex, C and K vitamins 


recommended by the National Research 


Council, be sure to write we, H 


on your prescription 


The minimum daily dose of each antibiotic (1 Gm. of 
Terramycin or Tetracyn, or 600,000 units of penicillin) 
Stress Fortifies the patient with the stress vitamin formula 
recommended by the National Research Council: 


Ascorbic acid, U.S.P 300mg. Calcium pantothenate 20 mg. 
Thiamine mononitrate 10mg. Vitamin Bx activity 4 mcg. 
Riboflavin 10mg. ‘Folic acid 1.5 mg 


Niacinamide 100mg. Menadione 
Pyridoxine hydrochloride 2 mg. (vitamin K analog) 2 mg. 


PFIZER LABORATORIES, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 
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antibiotics Stress Fortified 
with vitamins include: 


os 
crramycin-Sk 
Brand of oxytetracycline with vitamins 


CAPSULES 250 mg. 


Tétracyn-SE 
Brand of sstvampalinn with vitamins 
CAPSULES 250 mg. 

ORAL SUSPENSION (fruit flavored) 
125 mg./5 cc. teaspoonful 


Brand of penicillin G potassium with vitamins 
CAPSULES 200,000 units 


*Trademark 
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The Depend- 
able Original 
E-L-A-S-T-I-C- 

Adhesive 
Bandage 


For Comfort . . . 
Neatness . . 
For Support... 


Compression. 


ELASTOPLAST 


Trade Mark 
Moulds and holds to any contour. . . Allows joint motion . . . 
Provides firm support and controllable compression . . . Does 


not slip. Assures the neatest, most comfortable dressing in 
private and hospital practice. Available at your dealer in 
widths of 1, 2, 214, 3, 4, 5 and 6 inches, 3 yards long (slack). 


LABORATORIES, INC 


STAMFORD, CONN., U. S. A. 


Made by the makers of Nivea, the surgeon's hand lotion. 


GRAVIDOX* 


Pyridoxine-Thiamine Lederle 


For preventing and treating nausea and vomiting of pregnancy 


Pyridoxine (B,) and Thiamine (B,;) have Each GRAVIDOX tablet contains: 
proved more effective in combination Thiamine HCI—20 mg., Pyridoxine 
than either alone in the prevention and HCl—20 mg. Each cc. of GRAVIDOX 
treatment of hyperemesis gravidarum. parenteral solution contains: Thiamine 
GRAVIDOX, in tablet and parenteral }Ci—50 mg., Pyridoxine HCI—50 mg. 
form, combines these vitamins, provid- 

ing a nutritional approach to the problem. Average dose: 5 to 12 tablets daily, in 
GRAVIDOX may also be useful for the divided doses, at times when vomiting 
prevention and relief of nausea and vomit- is less likely to occur; or 1 cc. parenteral 
ing associated with radiation sickness. solution 2 or 3 times weekly. 


LEDERLE LABORATORIES DIVISION american Cyanamid company Pearl River, New York 


*REG. U. S. PAT. OFF: 
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a new topical anesthetic for oral administration 


XYLOCAINE’® VISCOUS asm 


(Brand of lidocaine*) 
the most effective anesthetic 


for the proximal parts of the digestive tract 


® Quick acting with prolonged effect 


® High viscosity and low surface tension permit the 
anesthetic, Xylocaine Hydrochloride, to come into 
Eee immediate and intimate contact with the mucous membranes 


Safe... nonirritating . . . nonsensitizing. 


®@ Cherry flavored ... pleasant and easy to take. 


@ Xylocaine Viscous has proved valuable in the 
‘*dumping” syndrome, hiccup, pyloric spasm caused 
by peptic ulcer, stomatitis, pharyngitis, esophagitis, 
acute cardiospasm, pylorospasm in infants, 
severe vomiting of pregnancy, esophagoscopy, 
gastroscopy, gastric intubation and gastric lavage. 


© Contains 2% Xylocaine Hydrochloride in an aqueous solution 
adjusted to a suitable consistency with carboxymethylcellulose. 
Cherry flavored for palatability. 


Supplied: In bottles of 100 and 450 cc. 


Average Dosage: One tablespoonful, administered orally. 
Additional information available upon request 


Astra Pharmaceutical Products, Inc., W: ter 6, Mass., U.S.A. 


*U.S. Patent No. 2,441,498 
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When diarrhea follows indiscreet eating, prescribe... 


Cremosuxidine. 


SULFASUXIDINE® SUSPENSION WITH PECTIN AND KAOLIN 


Masor ADVANTAGES: Has pronounced antibacterial action. Adsorbs Philadelphia 1, Pa. 
and detoxifies intestinal irritants. Soothes the mucosa. DIVISION OF 


Adult dosage: 1% to 2 tbsp six times a day. Pediatric dose in proportion. 


MERCK & CO., INC. 


Now Available! 


THROW-AWAY BLADES FOR 4 O 
OF THE PADGETT-HOOD DER 


Inexpensive and easy to use. Eliminates resharp- 
ening. A simple ADAPTER is required for the use 
of these new blades on all models. The blades and 
the adapter are optional equipment for all Pad- 
ett-Hood Dermatomes. 

me of the many advantages of the improved 
Dermatome are: Automatic alignment of the knife 
edge with the drum surface; automatic setting of 
the knife edge in correct relation to the thickness 
scale; stronger adhesion of the skin to the drum 
and when the graft is stripped from the drum, 
nearly all of the cement remains on the drum. 
Each part of the new Dermatome is made from 
material most suitable for that part. 
The older model Dermatome, as well as a BABY 
DERMATOME (drum size 3 x 8 inches) are also 
available as are: Cement; brush for application of 
cement; heavy steel knives; knife handle for cut- 
ting freehand grafts; carrying case; thickness 
gauge; blade holder and cold sterilizer complete 
with container and cover; and a knife sharpening 
service. 


DERMATOME TAPES! REDUCES SUTURING! 
Write us fer complete information 
on the NEW PADGETT-HOOD ELECTRO DERMATOME 
KANSAS CITY ASSEMBLAGE CO. 


816 Locust St. Kansas City 6, Mo. 
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Salicylate 
(brand of carbazochrome salicylate) 


THE MISSING LINK IN THE CONTROL OF BLEEDING 


PREOPERATIVELY e where oozing and seepage from a vascular 

bed is anticipated 

POSTOPERATIVELY -« to prevent seepage and hemorrhage 

TONSILLECTOMY-ADENOIDECTOMY © RETINAL HEMORRHAGE EPISTAXIS 
DENTAL SURGERY eo HEMATURIA 


® 
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Mastoidectomy with a wend: field 


Welli blood upon incision of lidand conjunctiva, Minimal bleeding afte 
of and visuc detects Adrenosem therapy. Note exudative areas. Main- 
ive patients. = tenance therapy checks further hemorrhage. 
obscures view, After Adrenosem therapy. Note clearer operative field 

Multiple extraction without Adrenosem. Note seepage. After Adrenosem therapy 


Salicylate (brand of carbazochrome salicylate) 


Adrenosem is specific for conditions characterized by increased capillary perme- 
ability allowing oozing and seepage bleeding. To prevent seepage bleeding due to 
capillary permeability it is necessary to maintain tone of the capillary wall. This is 
supported by Pappenheimer’s! work on capillaries. In cases of capillary permeabil- 
ity it is postulated that the connective material between the cells, which form the 
capillary wall, has lost its tone and allows the erythrocytes to pass through. 

To confirm the action of Adrenosem in establishing capillary integrity the cheek 
pouch of a hamster was irritated with snake venom, which has the property of 
making the capillaries more permeable.? A great many petechiae appeared on the 
surface and a 500 X magnification showed the capillaries with extravasation of 
erythrocytes. Another animal was treated with Adrenosem, and 30 minutes 
later, the same amount of snake venom was used to irritate the cheek pouch. 
Microphotographs of the same 500 X magnification show the intact capillary 
walls and the actual blood cells coursing through the capillaries, without signs of 
escaping erythrocytes. 


Fig.1— Trauma from snake venom pro- 
duces hemoconcentration and stasis, in- 
dicative of altered vascular permeability. 


Fig. 2— Trauma does not produce pete- 
chiae following Adrenosem injection. 


A systemic hemostat, Adrenosem restores capillary integrity by main- 
taining tone of intercellular tissue in the capillary wall. Adrenosem is 
unlike any hemostat available to medicine.*‘ It does not interfere in 
any way with the blood clotting mechanism or its component parts. 
There is no sympathomimetic action and the blood pressure, cardiac 
rate and volume are not affected. Adrenosem may be administered simul- 
taneously with any type of anesthetic, anticoagulant or vitamin K and 
heparin. Adrenosem will not interfere with the action of these agents. 


MASSENGILL COMPANY 


\ . 
{ 
: 
i : 
4 
‘ 
Fig. 1 Fig. 2 
1 


sem 


Salicylate (brand of carbazochrome salicylate) 


BIBLIOGRAPHY 


While the hemostasic action of epinephrine and related compounds has been 
recognized for a long time, certain characteristics limited their usefulness. A product 
of the metabolism of epinephrine seemed to offer the most promise. Given the name, 
Adrenochrome, this compound was studied extensively in both European and 
American centers. The handicap to wide use of Adrenochrome was its instability, 
so efforts were directed to find a stable modification that would retain the physio- 
logical activity. The answer to this proved to be the monosemicarbazone of Adreno- 
chrome. Further research demonstrated that this compound could be made soluble 
enough to be practicable as an injectable solution, by transforming it to a sodium 
salicylate complex. This process has made possible Adrenosem Salicylate, a potent 
therapeutic agent which fills an important need in medicine. 


ae 1 Pappenheimer, John R.: Passage of molecules through capillary walls, Physiol. 
4 Rev. 33:387-423, 1953. 


2 Fulton, M. D., Department of Biology, Boston University: Personal communi- 
cation, 1954. 


3 Sherber, Daniel A.: Adrenochrome complex in the control of bleeding, Am. J. 
Surg. 86:331-335, 1953. 

4 Roskam, J.: Arrest of Bleeding, Chas. C. Thomas, Publisher, Springfield, Ill., 1954. 

5 og a Adrenosem in the control of hemorrhage from the nose and throat 
in press). 

. 6 Bourgoyne, J. R. and Riddle, A. C., School of Dentistry, University of Tennessee: 

Personal communication, 1954. 


SUPPLY 
Ampuls, 5 mg., 1 cc.: packages of 5. 
Tablets, 1 mg. (s. c. orange): bottles of 50. 


Tablets, 2.5 mg. (s. c. yellow): bottles of 50. 
sinc 2.5 mg. to each 5 cc. (1 teaspoonful): 4 oz. bottles. 
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to surgeons planning 
a trip abroad 


If you plan to attend any of the important Medical Congresses to 
be held in Europe this year . . . or if you are considering any kind 
of vacation or business trip ... American Express Travel Service is 
at your service. 

You will find our friendly representatives in uniform and world- 
wide network of 334 offices comforting assurance of a carefree, 
enjoyment-filled trip. 


AIR STEAMSHIP RAIL BUS HOTEL & RESORT RESERVATIONS 


Ask your Travel Agent about American Express Service or contact 


AMERICAN EXPRE SS 
TRAVEL SERVICE 
65 Broadway, New York 6, N.Y. ® 20 South Michigan Avenue, Chicago 3, Ill. 
Other Offices in Principal Cities Throughout the U. S. & Abroad 


PROTECT YOUR TRAVEL FUNDS WITH AMERICAN EXPRESS TRAVELERS CHEQUES—SPENDABLE EVERYWHERE 
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MORE THAN 10 LOAVES OF BREAD. 


-.. would be required to equal the 100 mg. nicotinamide content of a 
single capsule of “BEMINAL” FORTE with VITAMIN C, which also supplies 


therapeutic amounts of other essential B factors and ascorbic acid as follows: 


Thiamine mononitrate (B)) ............ 25.0 mg. 
equivalent to more than 400 eggs 
Riboflavin (B.) .... 12.5 mg. 


equivalent to at least 8 slices of liver 


| 


Pyridoxine HCI (B,) .......... 


equivalent to about 14 servings of spinach 


Calc. pantothenate ......................00 10.0 mg. 
equivalent to almost 4 quarts of milk 
Vitamin C (ascorbic acid) .............. 100.0 mg. —— 


equivalent to more than 15 apples ce FS 
"BEMINAL: rorre win VITAMIN 


Recommended whenever high B and C levels are 
required and particularly pre- and postoperatively. 
Suggested dosage: 1 to 3 capsules daily, or more 
as required. 

No. 817—supplied in bottles of 100 and 1,000 


$426 


AYVEMST LAPCRATORIES NEW YORK, N. Y. MONTREAL, CANADA 
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strikes at the psychic roots 
of many clinical conditions | 


SuppLiep: Tablets—0.1, 0.25, and 1 mg. 
Elixir—0.25 mg. per 5-cc. teaspoonful. 


The cast YOU would prefer 


@ Unaffected by water 
@ Light in weight 

@ Strong and durable 

@ Porous for comfort 

@ Transparent to X-Ray 
@ Applied without mess 


The TOWER COMPANY, Inc. A IRE- CA ST 


P. O. Box 3181 TRADE MARK 
SEATTLE 14, WASHINGTON 


poe The all-plastic bandage is the only cast whict 
provides all these advantages. 


“Trade Mark of a plastic cast bandage Wr ite for deser ipti ve literature 


mode by The Tower Company. 


_.. relieves anxiety, stress, apprehension 
£ 
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in 60 seconds 
the 
critical 
fibrinogen index 
with 
new 


Available: pkg. containing 12 ampuls. 


“,emorrhage!” 


Complete information on request. 


Ortho Pharmaceutical Corporation 
Raritan, New Jersey 


a 
\ : 
Ortho ly | 
‘ 


ELAS 


the velvet-soft elastic bandage oe 
that stays in place like a second skin 
ELASTICFOAM is a completely new type of bandage 
which combines the best properties of adhesive plaster, elastic, 


and cotton bandages. It is made by permanently bonding a sheet of 
multi-slit foam rubber to a superior quality cotton elastic bandage. 


ELASTICFOAM stays in place like adhesive knee, ankle, wrist, elbow, chest and back injuries 
plaster—shaving is eliminated, redressing easy compression treatment of varicose veins, 


and painless. 1 hlebiti 
Fully elastic (stretch 100%), does not narrow, pete mare 
maintains uniform pressure. postoperative dressings 


highly be ap-__ in place of orthopedic felt 
plied directly over wounds, absorbs at least 5x 

its own weight of moisture. sports strapping—ankles, etc. 
ELASTICFOAM can be autoclaved. Economical __Elasticfoam bandages are 5 yards long when stretched, made in 
— may be washed, sterilized and reused many 2", 3”, 4”, 6”, 8” widths, Ye" and 
umes. %" thicknesses. Available by the 
No allergic reactions reported after repeated square yard for casts and 
application, does not mat under plaster casts other orthopedic work. 
nor interfere with X-ray. 


You must see and handle this unique bandage 
to appreciate its many advantages. Write for 
descriptive booklet and sample of Elasticfoam. 


CONNECTICUT BANDAGE MILLS INC., 38 POLAND STREET, BRIDGEPORT, CONN. 


When a patient complains of morning fatigue 
morning fatigue... © and evening alertness, a diagnosis of hypo- 
metabolism should be considered. If, in addi- 


an tion, the patient has two or more of the 
fi following symptoms: cold intolerance, brittle 
4 : nails, dry skin, lack of perspiration or men- 
i strual difficulties, the diagnosis is probable. 
' A slow pulse and a low awakening body 
' temperature make the diagnosis even more 
secure. 
(Watson, B. A.: N. Y. State J. Med. 54: 2049, 1954.) 


me ‘Hy pometabolic States... hyrar 


prepared exclusively from beef sources 

4 ... provides whole gland medication 

; at its best. Superior uniformity as- 
sured by chemical assay and biolog- 
ical test. 


Standardized equivalent to Thyroid, U.S.P.; tablets 
of 4%, 1 and 2 grains. Bottles of 100 and 1000. 


evening alertness... A DIVISION OF ARMOUR AND COMPANY 


THE ARMOUR LABORATORIES 
KANKAKEE, ILLINOIS 


i 
Ss 
AE 
i 
| | 
eae 
: 
86 
: - 


forse 
after 
fractures, 
_ trauma, 


Srresscaps Stress 
Formula Vitamins Lederle 
compensate for serious 
tissue depletion of 
ascorbic acid and 
B-complex vitamins in 
severe physiologic stress. 


Each CAPSULE contains: 
2 Ascorbic Acid (C)..... 300 mg. 
Thiamine Mononitrate 
Riboflavin (B:)........ 10 mg. 
Niacinamide.......... 100 mg. 
Pyridoxine Hydrochloride 
Calcium Pantethenate.. 20 mg. 
Vitamin Bis... . 4 micrograms 


as present in concentrated ex- 
tractives from streptomyces fer- 


LEDERLE LABORATORIES DIVISION (Lederle) 
american Cyanemid comeany Pearl River, New York 
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3 
mentation 
Vitamin K (Menadione). 2mg. 
= Average Dose: 
“et In severe conditions:. .2 capsules daily 
In convalescence:.....i capsule daily 
; 


McCLEERY-MILLER 
INTESTINAL ANASTOMOSIS CLAMPS 


Stainless Steel... American Made 


Presented by 


Contributing to the progress of 
surgery, the McCleery- Miller 
Intestinal Anastomosis Clamp is 
another instrument achievement 
precisely engineered by Sklar to 
meet the surgeon’s exacting re- 
quirements. 

Comprised of two clamps, three 
ferrules, and a locking device, the 
set provides a method for aseptic 
anastomosis of the small or large 
bowel. It is efficient in sub-total 
gastric resection for clamping off 
the duodenum, permitting clo- 
sure over the forceps and easy 
withdrawal of the instrument 
without soiling. The very fine 
jaws (2 mm. wide and 10 cm. long) 
accommodate minimal inversion 
of tissue at the line of anastomosis. 

For sixty years the J. Sklar 
Manufacturing Company has col- 
laborated with leading surgeons 
in developing precision surgical 
instruments of outstanding quali- 
ty and dependability. 


Designed by Robert S. McCleery, M.D. 
No. 220-350 accredited Surgical Supply Distributors. 


Set of two, complete with 3 
ferrules and locking device 


CAUTION! If the name bar * LONG ISLAND CITY, N. Y. 


Sklar is not stamped on 
the instrument, it is not 
a genuine Sklar product. 
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setting new standards : 


ETHICON 


sutures 


é 


igating — 


the only 


dry— sterile 


silk and cotton 
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from an editorial in the J.A.M.A. 
(156:991, Nov. 6, 1954): 


Oral broad spectrum antibiotic therapy 
may cause infection with Candida albicans 


A new concept in 
antibiotic therapy 


Each Mysteclin capsule, containing 250 
milligrams of tetracycline hydrochloride 
and 250,000 units of nystatin, costs the 
patient only a few pennies more than does 
tetracycline alone. 


Minimum adult dose: 1 capsule q.i.d. 
Supply: Bottles of 12 and 100. 


MYSTECLIN 


SQUIBB TETRACYCLINE —NYSTATIN 


antibacterial - antifungal 


“MYSTECLIN® IS A SQUIBB TRADEMARK 


antibacterial therapy. 
an acteria erapy 
antifi al prophylaxis 
antifungal prophylaxis 
| 


Before a single production step 
begins, measurements are taken, 
individual flesh and contour fea- 
tures noted. No effort is spared 
to give the amputee a leg as indi- 
vidual as men and machines can 
build. 
Yet in this custom-made Limb are 
built devices developed by years 
of experience and experiment to 
aid movement in keeping with 
nature’s own way. The Knee and 
Foot construction illustrated is 
designed to give silent, easy, and 
reliable use to the wearer. By 
combining these features with 
made-to-measure manufacture, 
Hanger fits amputees with 
limbs enabling a satis- 


factory return to 
normal life. 


AVAILABLE AT AUTHORIZED 
FACILITIES IN THE FOLLOWING CITIES: 


ATLANTA 1, GA. 
BALTIMORE 1, MD. 
BIRMINGHAM 1, ALA. 
BOSTON 16, MASS. 


CHARLESTON 2, W. VA. 


CHARLOTTE 2, N. C. 


CHATTANOOGA, TENN. 


CHICAGO 5, ILL. 
CINCINNATI 2, OHIO 
COLUMBIA 5, S. C. 
COLUMBUS 8, OHIO 
DALLAS 1, TEXAS 
EVANSVILLE, IND. 
INDIANAPOLIS 2, IND. 
JACKSONVILLE, FLA. 
KNOXVILLE, TENN. 
MEMPHIS, TENN. 
MIAMI 37, FLA. 


MOBILE, ALA. 
MONTGOMERY, ALA. 
MORGANTOWN, W. VA. 
NASHVILLE, TENN. 

NEW ORLEANS 19, LA. 
NEW YORK 11, N. Y. 
OKLAHOMA CITY 3, OKLA. 
PHILADELPHIA 7, PA. 
PITTSBURGH 30, PA. 
RALEIGH, N. C. 
RICHMOND 19, VA. 
ROANOKE 12, VA. 

ST. LOUIS 3, MO. 
SHREVEPORT, LA. 
TAMPA 2, FLA. 
TOLEDO, OHIO 
WASHINGTON 13, D. C. 
WILKES-BARRE, PA. 


Edrisal* 


S.K.F.’s antidepressant 
analgesic 


For optimum results in 
dysmenorrhea 


Smith, Kline & French 
Laboratories, Philadelphia 


Each ‘Edrisal’ tablet contains Benzedrinex Sulfate 
(racemic amphetamine sulfate, S.K.F.), 2.5 mg.; 
acetylsalicylic acid, 2% gr.; phenacetin, 24% gr. 


_®T.M, Reg. U.S. Pat. Off. 
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there 1s nothing quite like 


rich in 
COD LIVER OIL 


to keep 


baby’s skin clear, 


smooth, supple, 
free from rash, 
excoriation 
and chafing 


Desitin Ointment has proven its soothing, 
protective, healing qualities’* in over 30 


years of use on 


millions of infants in... 


DIAPER RASH - DERMATITIS - INTERTRIGO - IRRITATION 


FOR 


AND @ 
LITERATU RE . 
PLEASE WRITE... 


: DESITIN company 


. tf - at H. G., Heimer, C. B., and Grayzel, R. W.: New York 
: 2. Heimer, C. B., Grayzel, H. G., and Kramer, B.: Archives of 


® 4. Turell, R.: New York St. J. M. 50:2282, 1950. 


Tubes of 1 02., 2 02., 4 0z., and 1 lb. jars. 


70 Ship Street - Providence 2, R. |. 


t. J. M. 53:2233, 1953. 


Pediatrics 68:382, 1951. 


3. Behrman, H. T., Combes, F. C., Bobroff, A., and Leviticus, R.: 


Ind. Med. & Surgery 18: 512, 1949. 
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DIATHERMY EQUIPMENT 


SURGERY 


Gynecology 


Obstetrics 


Microwave 
: The MW-1 Micro- 
therm® for directed 

deep heating. Ease 
and convenience of 


operation contribute to iy aa 1905 
th 1 f 
JULY, AUGUST 
OCTOBER 
NOVEMBER 
Short Wave DECEMBER 
The MF-49 —a con- 
ventional — wave ‘ 
unit; may be employe P 
with po <a We will pay you $2.00 
tor, cable, air-spaced f h 
electrodes, cuff technic, or each Copy 
or for minor elec- if complete 
trosurgery. 
and 


not defaced. 


Portable 
Short Wave 


The D-54 offers 
portability in a 
unit with ade- 
quate power at 
low original and 
upkeep cost. 


SURGERY 
Gynecology Obstetrics 


54 EAST ERIE STREET 
CHICAGO 11, ILLINOIS 


See your Burdick Dealer 
or write us for complete information. 


(MILTON WISCONSIN 
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HEXYLCAINE HYDROCHLORIDE 


new local anesthetic makes many procedures easter 


MAJOR ‘AONANTAGES: Faster and longer-acting than procaine. Effective in low con- 
centration. Few undesirable side effects. Clinically proved? A.M.A. Council accepted. 


Many clinical studies have proved 
CyYcLAINE ideal for many major and minor 
procedures. 


In infiltration and nerve block anesthesia, 
CyYcLaInE is faster and longer-acting than 
procaine. 


In spinal anesthesia, its activity is greater 
than procaine. Therefore, smaller doses are 
required. No toxic effects resulting in nerve 
dysfunction have been noted in 2,500 
patients undergoing spinal anesthesia with 
CYCLAINE. 


*Extensive bibliography and reprints on request. 


In topical anesthesia, applied to mucosal 
surfaces, CYCLAINE is as potent as cocaine 
in equal concentration. 


CyYcLAINE Sterile Solution is supplied as 
follows: 1% in 30 cc. vials for infiltration 
and block anesthesia; 5% in 60 cc. bottles 
for topical anesthesia; 2.5% with 10% dex- 
trose in 2 cc. ampuls for spinal anesthesia. 
Complete data on use on request. 


Philadelphia 1, Pa. 
DIVISION OF MERCK & CO., INC. 
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BASIC IN HYPERTENSION 


Sandril’ 


(RESERPINE, LILLY) 


In hypertension, ‘Sandril’ often 


produces the desired reduction of 
blood pressure. In severe cases, 
‘Sandril’ supplements the action 
of ‘Provell Maleate’ (Protovera- 
trine A and B Maleates, Lilly). 
SUPPLIED: 


Tablets—0.1, 0.25, and 1 mg. if 
Elixir—0.25 mg. per 5-cc. ily 


teaspoonful. 


THESE FEATURES ad B. p CH LOROPH ENYL 


containing HEXACHLOROPHINE (G-11*) 
the Solution of Choice for the Rapid Disinfection of Delicate Instruments 


Non-corrosive to metallic instruments and keen cutting edges. for WARD 
CLINIC 
Free from unpleasant or irritating odor. 
OFFICE 


Non-injurious to skin or tissue. 
Non-toxic, non-staining, and stable. 
Potently effective, even in the presence of soap. 


Economical to use. 


$9999 9 


* Trademark of Sindar Corp. 


Compare the killing time of this 
superior bactericidal agent In choosing B-P CHLOROPHENYL, 


you avail yourself of a medium free 
Vegetative Bacteria | 50% Dried Blood | Without Blood from phenol (carbolic acid) or mercury 


Stoph. aureus 15 mia. 2 min. compounds. . . one highly effective in 

its rapid destruction of commonly en- 

E. coli 15 min. 3 min. countered vegetative bacteria (except 
- tubercle bacilli). See chart. No. 300 B-P INSTRUMENT CONTAINER 
Strept. hemolyticus 15 min. V5 sec. is suggested for your convenient 


and efficient use of BARD- 
PARKER CHLOROPHENYL. 
PARKER, WHITE & HEYL, INC., Danbury, Connecticut Holds up to 8” instruments. 
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instant, deep anesthesia 
of accessible mucous membranes 


XYLOCAINE® JELLY 


(Brand of lidocaine*) 


a new form of the widely accepted injectable 
Xylocaine Hydrochloride 


© Provides more effective anesthesia of longer 
duration than any comparable preparation used in the 
genito-urinary tract, ear, nose and throat. 


@ Establishes immediate, intimate and prolonged 
contact with mucous membranes due to the low surface tension 
and high viscosity of its water-miscible base. 


© Effectively lubricates for easier instrumentation. 
Nonstaining . . . easily removed with water... 
nonsensitizing and nonirritating. 


Xylocaine Jelly contains 2% Xylocaine Hydrochloride in a sterile aqueous 
jelly adjusted to suitable viscous consistency with carboxymethylcellulose. 
Supplied in collapsible tubes which deliver at least 30 cc. 


A detachable applicator cone and a key for expressing contents 
are included in each package. 


*U.S. Patent No. 2,441,498 
Xylocaine Jelly is now made available at the 
request of many physicians, surgeons, and 
thesiologists who tinely use Xylocaine Solution. 


ASTRA Pharmaceutical Products, Inc., Worcester 6, Mass., U.S.A. 
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an estroge 
but not anti- estrogenic 


ERGOAPIOL 
(Smith) with oday, caution 


SAVIN, contain- “surrounds | 
ing the total alka- ~ ; 
loids of ergot, 
induces well-defined 
physiological effects 
without disturbing 
endocrine balance. It is remarkably 
free from side actions. Indications are those of ergot. 


MARTIN H. SMITH CO. + 150 LAFAYETTE ST., N. Y. 13, N. Y. 


ERGOAPIOL “wit? SAVIN 


d tary ies on n request 


NEW... Fine 
Thumb Forceps 


6724 Forceps, Tissue, BROWN- 
ADSON: a delicate, multiple 
tooth tissue forceps in the 
popular wide grip Adson for- 
ceps style. The parallel, multi- 
ple, delicate teeth eliminate 
the traumatizing effect of 
standard 1 x 2 intermeshing 
heavy teeth of the regular type 
tissue forceps. 

Stainless Steel 


The McGuire Travel Company 
Serving the 
Fellows of the College 
at the Sessions in Sao Paulo, Brazil 1953 
London 1954 and Lima, Peru 1955 


storz_—_— 


Now offers you this complete travel serv- 
ice to assist in making arrangements for 
your own vacation trips...anywhere you 
wish to go...whenever you wish to go. 
Personal attention will be given to your 
reservations by air, rail or steamship and 


at your destination. 
Order directly from ‘ 


Storz Instrument 
Company 


4570 Audubon Ave., St. Louis 10, Mo. 


333 NO. MICHIGAN AVENUE 
CHICAGO 1, ILLINOIS 
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WILMOT CASTLE CO. e 


when you open this door... 
that’s the end of hepatitis danger 


You can’t tell when one of your 
patients carries hepatitis-causing 
virus in his bloodstream—yet it takes 
just one to start cross-infection in your 
practice ... just one infected needle. 

But you do know that this tough 
virus, like other hard-to-kill spore- 
bearers, is stopped dead by steam- 
pressure autoclaving.! That’s how 
hospitals prevent cross-infection. 

And now you can use this safe, hos- 


pital-proved technique right in your 
office! At a price you can afford. 

Castle’s ‘‘777” Speed-Clave costs 
just $216!” 

Small enough to fit on a shelf, 
the ‘‘777” autoclaves cotton, and 
needles and instruments which enter 
the bloodstream— puts a sure end 
to hepatitis danger. 

Phone your Castle dealer for a quick 
look, or write direct. 


1 Bibliography and helpful literature are yours for the asking. 
2Priced upward to $219 according to zone. 


LIGHTS AND STERILIZERS 
1728 E. HENRIETTA RD. « 


ROCHESTER, N. Y. 


a The D V Orthopedie‘and Surgical 
Table offers the very best in hip 
nailing techniques. The illustra- 
tion here shows the ideal setup. 
The small X-Ray Tube is fas- 
tened to the table with a special 
holder for the Lateral and the 
portable unit remains in fixed 
position for the A.P. view. 

The Lateral Cassette Holder 
is swung into position for the 
Lateral film — and out of the 
way when not in use. 

Write for a complete catalog 
showing this and many other 
techniques. 


GILBERT HYDE CHICK 
COMPANY 


Main Office and Factory 
821-75th Ave., Oakland 21, Calif. 


COMMITTEE ON TRAUMA 


American College 


ACUTE SOFT TISSUE of Surgeons 
INJURIES 


EARLY CARE OF 


announces publication 
By the Committee on Trauma of 


TWO POCKET 
MANUALS 


AMERICAN COLLEGE OF SURGEONS 1. EARLY CARE OF ACUTE SOFT TISSUE 
1954 INJURIES. Completely new volume designed to 
r. meet need filled by no other text. Contents include 

general considerations, management of injuries in 
immediate care, shock and definitive care, discus- 
sion of specific injuries to each part of the body. 


2. AN OUTLINE OF THE TREATMENT OF FRACTURES. Fifth edition, extensively revised. Contents 
now emphasize treatment of fractures in child, treatment of shock and rehabilitation. Illustrated. 


Both manuals may be obtained by writing 
DEPARTMENT OF PROFESSIONAL SERVICES AND ACCREDITATION, 
American College of Surgeons, 40 East Erie Street, Chicago 11, Illinois. 
Price: One dollar each, postage prepaid. 
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Special Set 
Endoscopic Instruments 


fr ANESTHESIOLOGY 
and EMERGENCY BEDSIDE 
Designed by BRONCHOSCOP Y 


Paul H. Holinger, M.D. 
Chicago This matched set of special instruments folds 
to an Off-Closed position and is easily connected to or detached from the 


handle. Only one battery handle is necessary as it fits all laryngoscopic 
spatulas and bronchoscopic tubes. 


The sliding side permits easy removal of the 
laryngoscope after introduction of instruments. The otoscope-type light 
gives brilliant distal illumination. 

Holinger extra-small lights and light carriers 
are used in Br 921. Standard Jackson lamps are in other instruments. 
Br 146 Laryngoscope, sliding side, otoscope-type 

lamp, child size, 10 mm. x 744 cm. 
Br 147 Same, adolescent size, 12 mm. x 104% cm. 
Br 148 Same, adult size, 15 mm. x 144% em. 
Br 149 Multiple Battery Handle 

Order by Br 198 Laryngoscope, anterior commissure, 
Catalog Number standard lamp, length 17 cm. 
s Br 199 Same, length 18 cm. 

Br 921 Bronchoscope, small lamp,3!4mm. x 30cm. 
Br 922 Bronchoscope, standard aspirating, 

standard lamp, 5 mm. x 35 cm. 
Br 923 Same, 6 mm. x 40 cm. 
Br 924 Same, 7 mm. x 40 cm. 


AUTHENTIC INSTRUMENTS ARE AVAILABLE ONLY FROM PILLING—ORDER DIRECT: 


GEORGE P. & SON CO. 


3451 WALNUT STREET PHILADELPHIA 
HEADQUARTERS FOR INSTRUMENTS FOR BRONCHOESOPHAGOLOGY 


A dependable topical adjunct to surgical debridement and 
systemic chemotherapy in the treatment and control of wound 
infections. 


of CHLOROAZODIN U.S. AZOCHLORAMID IN TRIACETIN 1:500 
For moistening dressings and packings. 
Checks Bacterial Invasi n AZOCHLORAMID SALINE MIXTURE 


ree quickly and safel 7 To prepare an isotonic saline solution 1:3300 for irrigation, 


hot soaks, compresses, etc. 
PA 


. Pharmaceutical Division 
WALLACE & TIERNAN PRODUCTS, INC. 
Belleville 9, New Jersey, U.S.A. 


hoy SURGERY 


simple... 
safe... 
efficient 


Gynecology ez Obstetrics 


1905 
NOVEMBER 


We will pay you $2.00 


Oscillates at high 
for each copy 


speed assuring unusual safety 
and convenience. Five interchangeable 
blades cut on forward and backward 
strokes .. . never catch in drapes or sponges 
...or hurl blood. Blades adjust to 

three positions. Built to highest SURGERY, Gynecology e Obstetrics 


standards of quality and performance. 54 EAST ERIE STREET 


Write Dept. G for complete information. CHICAGO 11, ILLINOIS 
ORTHOPEDIC FRAME COMPANY 


KALAMAZOO, MICHIGAN 


if complete and 
not defaced. 


Rare and Gnusual 


“It is the opinion of all the senior surgical staff that he is the finest surgeon who 
has ever been trained here. He possesses rare and unusual surgical abilities, both 
of judgment and of execution” . . . ‘‘He has a highly-developed sense of duty and 
responsibility” . . . “He has brought credit to both himself and our university’’—are 
the statements of his colleagues. 

He is a Diplomate—in general surgery and thoracic surgery. 

If you have an opportunity for one of his ability, may we tell you more about him? 


The Medical Bureau 


Burneice Larson, Director 
Palmolive Building Chicago 
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Meat... 


and Biologic Facts of Protein Metabolism 


The classical work of Cannon and his associates* in the field of protein 
metabolism has contributed significantly to our knowledge of the biologic 
utilization of protein. It has established that the dietary absence of a 
single amino acid quickly changes the direction of metabolic activity 
from anabolism to catabolism. Apparently all the nonessential amino 
acids play some part in sparing the essential amino acids, and all may 
be regarded as indispensable for optimal nutrition. It has been sug- 
gested ‘‘that for maximal tissue-utilization of amino acids at least twenty 
per cent of the total dietary nitrogen should come from other sources 
than essential amino acids.” 


In undernourished subjects the maintenance requirement for each 
essential amino acid is much greater—two to almost five times greater — 
than in healthy subjects. 

Although an optimal caloric intake facilitates optimal utilization of 
amino acids, a reducing regimen need not curtail full utilization of these 
nutrients. It has been shown that a useful degree of amino acid utiliza- 
tion can be attained with caloric intake considerably below the optimal. 


Minerals appear to be important in the process of amino acid 
metabolism. Evidence indicates that either phosphate or potassium 
deficiency might adversely influence amino acid utilization. Absence 
of either ion from experimental depletion rations leads to depression of 
appetite and slowing of the processes of protein repletion. 

B complex vitamins also affect the metabolism of proteins and 
amino acids. For example, rats fed a high protein diet require a high 
intake of B complex vitamins in order to maintain normal growth 
rates. Omission from the ration of any one of these vitamins (ribo- 
flavin, thiamine, pyridoxine, or pantothenate) is accompanied, in varying 
degrees, by lower food consumption and slower weight gain. 

Meat of all cuts and kinds is high in its content of protein, and 
provides well proportioned amounts of essential and nonessential amino 
acids. Meat also supplies valuable amounts of essential minerals, espe- 
cially iron, phosphorus, potassium and magnesium, as well as important 
quantities of all components of the vitamin B complex, thus assuring 
maximal utilization of the amino acid components. 


*Cannon, P. R.; Frazier, L. E., and Hughes, R. H.: Factors Influencing Amino 
Acid Utilization in Tissue Protein Synthesis, in Symposium on Protein Metabolism, 
New York, The National Vitamin Foundation, Inc., 1954, pp. 55-90. 


The Seal of Acceptance denotes that the nutri- S 
tional statements made in this advertisement (age) 
are acceptable to the Council on Foods and 


Nutrition of the American Medical Association. Oma 


American Meat Institute 
Main Office, Chicago... Members Throughout the United States 
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the F-L-E-X-I-B-L-E METAL OBTURATOR 
described in the J.A.M.A. (Dec. 4, 1954, pages 1323-28), for use with wide 
bore stomach tube in diagnosing stomach cancer . . . now available as an- 


other exclusive COCHRANE specialty. 


Obturator (in 
stainless steel) 
$30.00 


Wide Bore Stomach Tube 


$3.50 | 133 EAST 58th STREET. NEW YORK 22, NY. 
PHONE—PLaza 3-5533, 3-5534, 3-549} 


jones Bet Pro. 
W. MéHugh, Vice-Pres. 


NEW! An up-to-date review of 
work by British Authorities 


HOLLAND & BOURNE'’S 
OBSTETRIC AND 
GYNECOLOGIC PRACTICE 


This is a completely new and original work in which 
two leaders bring together the contributions of 46 
eminent workers from every teaching center in England. 

You will see sharp reflections of British teaching and 
techniques as practiced today, with constant emphasis 
on the clinical and practical aspects of obstetrics and 
gynecology. Technique is carefully detailed by the con- 
tributors. They vividly portray their points in 754 
original illustrations and 13 full-color plates. (Only a 
limited supply is available in America. Please order 
now to assure delivery.) 


Two Volumes, 2022 Pages $29.50 


F. A. DAVIS COMPANY 


1914 CHERRY ST. PHILA. 3, PENNA. 


Ann Woodward 
Director 


PROBLEMS— 
Our Stepping Stones 
To New Friendships 


Take the problem of Doctor A and Clinic Y, for instance. Doctor A, 
an able gynecologist, had decided to find a post which held greater 

romise for the future. No immediate opening offered at the time, 
Bue we searched the field and put him in touch with the most suit- 
able positions then available. 

We pursued our efforts unrelaxed, and the physician candidate 
cooperated. When Clinic Y, located several states away, asked us to 
find a gynecologist of qualifications which Doctor A fulfilled, we 
described the opening to him at once, and he was shortly accepted. 

Doctor A told us later how he felt about the solution we found: 
“Your consistent and untiring attempts to find the position I 
sought certainly deserve the highest praise.” 

When your own personnel problems or placement needs call for 
an answer, we shall take satisfaction in ES ye the alert, 
systematic, unrelaxing efforts which can solve YOUR problem. 

Will you give us this opportunity? 


Sy, OUR 59TH YEAR 


WoopwARD -- 
edical Personnel Bureau 


FORMERLY AZNOE’S 
3RD FLOOR> 185 N. WABASH «CHICAGO I 
Founder of the borwice to 


the medical profersion, medictste 
wilt. Aistinction half a contiury. 


Specify: GREER COLOSTOMY COMPACT 


Doctors LIKE IT! ... 


(1) Hastens patients’ discharge 
from the hospital. 

(2) Always available through your 
local surgical dealer. 

(3) Greer Colostomy Compact 
equips the patient completely. 

(4) Patients go home informed— 
saves Doctor's time! 


Patients LIKE IT! ... 
(1) No “extras” to buy. 
(2) Polyethylene drain bag & 


discs are odorless, easily 
cleaned, sturdy! 


(3) No individual fittings needed 
in average case. 


(4) Eliminates accidents! 


Order from your local Surgical 
Supply House or write us for the 
name of the dealer nearest you. 


JOHN F. GREER CO. 


4020 BROADWAY 
OAKLAND 11 © CALIF. 
Mfgrs. of Derma Guard 
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intramuscular 


Injected intramuscularly, VARIDASE has produced remarkable 

results in the treatment of abscess, cellulitis, edema, epididymitis, 
hemarthrosis, sinusitis and thrombophlebitis with or without 
superimposed infection. 


VARIDASE quickly dissipates simple inflammation. In treating 
infected lesions, antibiotics should be administered concomitantly. 
In such cases VARIDASE breaks down the ‘“‘limiting membrane” 

which contains the infection, allowing passage of the antibiotic. 


TOPICAL USE 

VARIDASE dissolves clotted blood and pus, promotes 
growth of healthy granulation tissue. Applied topically or 
instilled; in solution or jelly form. 


Available in three forms: 
1. 20,000 units streptokinase and 5,000 units streptodornase. 
2. 100,000 units streptokinase and 25,000 units streptodornase 


3. Special combination package consisting of 100,000 units — 
streptokinase and 25,000 units streptodornase with jar of 
15 cc. Carboxymethylcellulose jelly. 


LEDERLE LABORATORIES DIVISION awenscaw Cyanamid compawy Peart River, New York 


@REG. U.S. PAT. OFF, 
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THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(Organized 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


GYNECOLOGICAL AND OBSTETRICAL PATHOLOGY 


A course covering the embryological, physiological and pathological changes, gross and Lagueii mg occurring 
in the female genital tract. The above will be illustrated with operative and as well as 
eandr ic slides. ‘The newer discoveries in hematology, with particular reference to hemo- 
lytic disease of the sie ieoeart blood grouping and transfusion reactions, surgical sponge and aspiration biopsies. 


For Information about this and other courses Address THE DEAN: 345 West 50th St., New York 19, N. Y. 


Selective Retractor 
(Patent Pending) 


Big CLINIC Help for SMALL Hospitals 
You need only ONE assistant 


VIOKASE 


NOT enteric coated 


WHOLE 
PANCREAS-Not an Extract 


An accepted clinically effec- 
tive preparation in the treat- 
ment of disorders due to 
pancreatic insufficiency. 
Postoperative treatment in pancreatectomy, gas- 
trectomy, cholecystectomy. 


Reduced fecal nitrogen and fecal fat loss after 
gastrectomy (Everson, et al; Bull. Amer. College 


The Smith Retractor dons ALL the retracting 
Complete Description on Request 
Exclusive Distributors 
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of Surgeons, January, 1950). 


Most effective pancreatic preparation in treat- 
ment of pancreatitis and post cholecystectomy 
(Henry Doubilet, private communciation). 

Sole preparation effectively controlling steator- 
rhea in depancreatized dogs (McArthur, et al; JI. 
Clin. Invest., 33:420, March, 1954). 


Detailed information available on request. 


VIOBIN CORPORATION 


MONTICELLO e ILLINOIS 


SURGERY 


Gynecology Obstetrics 


1906 January 


We will pay you $2.00 for each copy if complete and not defaced. 
SURGERY, Gynecology Obstetrics 


54 East Erre Street, Curcaco 11, ILLinors 
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recovery prompt 


Parke-Davis) is available on request. 
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now available 


ARFONAD ROCHE 


for minute-to-minute control 


in hypotensive surgery 


Especially for Neurological and Vascular Surgery 


Arfonad ‘Roche’ is a new vasodepressor with rapid, short and 
readily reversible action which permits minute-to-minute control 
of blood pressure in hypotensive surgery. The clinical use of 
Arfonad has been described in over 22 published studies. 

Artonad should be administered by intravenous drip only under 
the supervision of qualified anesthesiologists. For literature 

on the clinical use, limitations and contraindications of 

Arfonad, write to Thomas C. Fleming, M. D., Department of 
Clinical Research, Roche Park, Nutley 10, New Jersey. 


ARFONAD® CAMPHORSULFONATE—brand of trimethaphan camphorsulfonate 
thiophanium d-camphorsulfonate) 


Hoffmann-La Roche Inc * Roche Park + Nutley 10 « New Jersey 
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Parenogen/Cutter is the specific in afibrinogen- 
emia occurring during pregnancies complicated by 
severe cases of abruptio placentae. It may also be 
indicated in afibrinogenemia associated with thor- 
acic surgery, pancreatic surgery and other surgical 
and traumatic conditions when the plasma fibrin- 
ogen level falls below 100 mg.%. 


Parenogen’ / FisriNOGEN (HUMAN) 


[HE SPECIFIC IN 


AFIBRINOGENEMIA 


In addition, Parenogen should be 
seriously considered in congenital or 
acquired chronic hypofibrinogenemia. 
In these rare conditions, Parenogen 
maintains a plasma fibrinogen level 
that appears to prevent a severe hem- 
orrhagic episode. 

Parenogen is the only commercially 
prepared human fibrinogen now avail- 
able. Each vial is derived from nor- 
mal human plasma and is bacterio- 
logically sterile, non-pyrogenic and 
has been subjected to ultraviolet 
radiation. 


<« Each package contains: 


¢ One gram bottle of dried 
fibrinogen (human) —Parenogen 


¢ 50 cc. Ambot® of sterile distilled water 
¢ Double-ended reconstitution needle 

¢ Airway needle 

¢ Special administration set with needle 


For literature and clinical 6 
reprints write: CUTTER | 
CUTTER Laboratories 


BERKELEY, CALIFORNIA 
First to produce blood fractions commercially 
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AspoMEN, Abdominal surgery in newborn, 141 

Abnormalities and deformities, congenital, Surgical 
closure of atrial septal defects, 268; Experimental ven- 
tricular septal defect, right atrial approach, 351 

Achlorhydria, Intragastric temperatures in, patient, 566 

ACTH, see Adrenocorticotrophic hormone 

Adenoma, Unusual manifestations of hyperparathyroid- 
ism, 675 

Adhesions, Experimental and clinical study of free meso- 
thelial grafts in treatment of intraperitoneal, 163 

Adrenocorticotrophic hormone, Effect of ACTH on in- 
tegrity of anastomoses of colon, 39 

Age, older, factor in mortality rate of patients undergoing 
surgery of biliary tract, 11 

Alimentary tract, see Gastrointestinal tract 

American College of Surgeons, resolution, Safety of 
liquid plasma, ed. 495 

Amniotic fluid, Exchange of water and electrolytes in 
mechanism of, formation and relationship to hy- 
dramnios, 391 

Ampullaof Vater, Transduodenal ampullo-duodenostomy 
for treatment of common bile duct obstructions with- 
out T-tube drain, 498 

Amputation, after surgical sympathectomy for oblitera- 
tive vascular disease, incidence after 309 sympathec- 
tomies, 43 

Analgesia, Spinal, with piridocaine hydrochloride for 
cesarean and vaginal deliveries, 88 

Anatomy, urologic, Common variations in renal blood 
supply, 156; Anatomic study of esophageal hiatus, 196 

Anemia, pernicious, Intragastric temperatures in achlor- 
hydric patient, 566 

Aneurysm, aortic, Treatment of, ed. 110; Development 
of arterial, 599; Obstructive uropathy from ab- 
dominal aortic, 759 

Angiography, Use and abuse of diagnostic aids, ed. 112 

Antibiotics, Gallbladder bile concentrations of major, 
following intravenous administration, 571 

Aorta, Treatment of aortic aneurysms, ed. 110; Develop- 
ment of arterial aneurysms, 599; Experimental study 
of use of polyvinyl sponge for aortic grafts, 703; Ob- 
oe uropathy from abdominal aortic aneurysm, 


Arm, Postmastectomy lymphedema, clinical investigation 
into its causes and prevention, 743 

Arteries, hepatic, Ligation of, in experimental cirrhosis 
of liver with portal hypertension, 33; renal, Common 
variations in, blood supply, 156; inferior mesenteric, 
Effects of interruption of, and its branches on blood 
supply of terminal part of large gut in experimental 
animal, 521; Development of arterial aneurysms, 599; 
cystic, New anatomic guide for safe ligation of, 633; 
Walking venous pressure test in relation to occlusive 
arterial disease in lower extremities, 697 

Arthroplasty cup, with center pin, 631 

Atomic warfare, Planning for multiple casualties, ed. 368 

— Radical axillary dissection without mastectomy, 


Bitz, Gallbladder, concentrations of major antibiotics 
_ following intravenous administration, 571 
Bile duct, Transduodenal cholangiography, 249; Trans- 
duodenal ampullo-duodenostomy for treatment of 
common, obstructions without T-tube drain, 498; T 
drains for use in common, 762 


Biliary tract, surgery, Age factor in mortality rate of 
patients undergoing, of, 11 

Billroth, and Brahms, 121 

Bladder, Regeneration of urinary, in dog, following total 
cystectomy, 259 

Blood, Cytologic demonstration and significance of 
tumor cells in mesenteric venous, in patients with 
colorectal carcinoma, 102; plasma, concentration, 
Fate of dextran and modified gelatine in casualties 
with renal insufficiency, 207; amylase, Acute pan- 
creatitis and laboratory, ed. 241; plasma potassium 
depression, Insulin hypersensitivity in acute experi- 
mental burns, 265; plasma, Phosphorus to nonprotein 
nitrogen ratio in, as index of muscle devitalization 
during oliguria, 309; Safety of liquid plasma, ed. 495; 
circulation, Effects of interruption of inferior mesen- 
teric artery and its branches on, supply of terminal 
part of large gut in experimental animal, 521 

Blood pressure, Renal function during controlled hypo- 
tension with hexamethonium and following norepine- 
phrine, 27; Ligation of hepatic artery in experimental 
cirrhosis of liver with portal hypertension, 33; venous, 
Walking, test in relation to occlusive arterial disease 
in lower extremities, 697 

Blood vessels, Amputation after surgical sympathectomy 
for obliterative vascular disease, incidence after 309 
sympathectomies, 43; Use and abuse of diagnostic 
aids, ed. 112; Common variations in renal blood 
supply, 156; diseases, Genital lesions of vascular 
origin, 419; Experimental study of use of polyvinyl 
sponge for aortic grafts, 703 
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and joints, 387; Method for correction of angulation 
in long, fractures, 503; surgery, Equalization of leg 
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Book Shelf, Billroth and Brahms, 121 

Brahms, Billroth and, 121 

Brain, surgery, Acute upper alimentary tract ulceration 
and hemorrhage following neurosurgical operations, 
51 

Breast, Survival in, cancer cases in relation to structure 
of primary tumor and regional lymph nodes, 543; 
Conservative method of resecting internal mammary 
lymph nodes en bloc with radical mastectomy, 623; 
Prognosis of, cancer for pregnant and nursing women, 
analysis of 1,413 cases, 661; Comedocarcinoma of, 707 

Bronchiectasis, Analysis of 215 cases of, 643 

Bronchus, Bronchogenic carcinoma, cell type and other 
factors relating to prognosis, 429 

Burns, Infection in,—IV, evaluation of local use of 
chloramphenicol ointment and furacin soluble dress- 
ing on granulating surfaces following extensive full 
thickness, 219; Insulin hypersensitivity in acute ex- 
perimental, 265 


Cancer, colorectal, Cytologic demonstration and signifi- 
cance of tumor cells in mesenteric venous blood in 
patients with, carcinoma, 102; Rectosigmoidectomy 
procedures for carcinoma of sigmoid and rectum, 115; 
metastases, Curability of regional lymph node, in, of 
uterine cervix, 149; Fallacy of term “self-healing 
epidermoid carcinoma” and limitations of micro- 
scopic interpretations, 179; Treatment of incurable, 
of colon and rectum, ed. 243; Radical axillary dis- 
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section without mastectomy, 245; Extended retro- 
hyoid radical neck dissection for, of oral cavity and 
neck, 329; Future outlook of surgical therapy for 
carcinoma of esophagus, ed. 366; Bronchogenic car- 
cinoma, cell type and other factors relating to prog- 
nosis, 429; Smears in detection of preclinical car- 
cinoma of uterine cervix, further studies with empha- 
sis on significance of negative “repeats,” 463; Serum 
inhibition of hyaluronidase following surgical pro- 
cedures for, and nonmalignant disease, 515; Survival 
in breast, cases in relation to structure of primary 
tumor and regional lymph nodes, 543; Surgical and 
pathologic classification for, of cervix, evaluation of 
250 cases, 555; Radical surgery for, of cervix metasta- 
sized to peripheral lymph nodes (excluding exentera- 
tions), 575; Prognosis of breast, for pregnant and nurs- 
ing women, analysis of 1,413 cases, 661; Comedocar- 
cinoma of breast, 707; Do ultraradical operations for, 
do more harm than good, ed. 755 

Carcinoma, see Cancer 

Casualties, Planning for multiple, ed. 368; war, Observa- 
tions on surgical care of patients with posttraumatic 
renal insufficiency, 439 

Catgut, New method of comparing sutures of ovine, with 
sutures of bovine, in three species, 483 

Cecostomy, Acute left colon obstruction with special 
reference to, versus transversostomy, 667 

Cerebral peduncle, Cerebral pedunculotomy for in- 
voluntary movements, 716 

Cesarean section, Spinal analgesia with piridocaine hy- 
drochloride for, and vaginal deliveries, 88; Modifica- 
tion in method of peritoneal closure at, 373; Vaginal 
delivery after lower uterine, 690 

Chest, Analysis of operating room deaths on, surgical 
service, 735 

Children, Intussusception, 8 year survey, 171 

Chloramphenicol ointment, Infection in burns—IV, 
evaluation of local use of, and furacin soluble dressing 
on granulating surfaces following extensive full thick- 
ness burns, 219 

Cholangiography, Transduodenal, 249 

Cholecystography, telepaque, Correlation of surgical 
pathology with, in doses of two grams, 211; Use of 
fat-rich meal in, 473; Improved rapid intravenous, 
with new compound—cholografin, 636 

Cholografin, Improved rapid intravenous cholecystog- 
raphy with new compound, 636 

Colloids, radioactive, Experimental background for retro- 
peritoneal lymph node irradiation by, 345 

Colon, Effect of ACTH on integrity of anastomoses of, 
39; Evaluation of three methods of ureterocolostomy, 
59; Treatment of incurable cancer of, and rectum, 
ed. 243; Acute left, obstruction with special reference 
to cecostomy versus transversostomy, 667 

Comedocarcinoma, of breast, 707 

Commissurotomy, Mitral, stenosis and, 83 

Cystectomy, Regeneration of urinary bladder in dog, 
following total, 259 

Cytology, Cytologic demonstration and significance of 
tumor cells in mesenteric venous blood in patients 
with colorectal carcinoma, 102 


Deatus, Analysis of operating room, on general surgical 
service, 397; due to delayed hemorrhage in acute 
pancreatitis, 458; Analysis of operating room, on chest 
surgical service, 735 

Dextran, Fate of, and modified gelatine in casualties with 
renal insufficiency, 207 

Diabetes mellitus, Amelioration of, following subtotal 
gastrectomy, 201 

Diagnosis, Use and abuse of diagnostic aids, ed. 112; 
clinical, Acute pancreatitis and laboratory, ed. 241; 
Smears in detection of preclinical carcinoma of 


uterine cervix, further studies with emphasis on signifi- 
cance of negative “‘repeats,”’ 463; Use of fat-rich meal 
in cholecystography, 473; differential, Surgical im- 
plications of mediastinal shadow in thoracic roent- 
genograms of infants and children, 532; Unusual 
manifestations of hyperparathyroidism, 675 

Digestion, Dumping syndrome, correlations between its 
experimental production and clinical incidence, 559 

Drain, T-tube, Transduodenal ampullo-duodenostomy 
for treatment of common bile duct obstructions with- 
out, 498; for use in common bile duct, 762 

Dumping syndrome, correlations between its experi- 
mental production and clinical incidence, 559 

Duodenostomy, catheter, Use and complications of, in 
gastric resection, 506 

Duodenum, Transduodenal cholangiography, 249; Trans- 
duodenal ampullo-duodenostomy for treatment of 
—— bile duct obstructions without T-tube drain, 

9 
Dystrophy, Reflex sympathetic, 97 


Ecrampsia, Use of magnesium ion in management of 
eclamptogenic toxemias, 131 

Edema, Postmastectomy lymphedema, clinical investiga- 
tion into its causes and prevention, 743 

Electrolyte, imbalance, Role of parasympatholytic drugs 
in correction of fluid and, due to excessive loss of 
gastroenteric secretions, 216; Exchange of water and, 
in mechanism of amniotic fluid formation and rela- 
tionship to hydramnios, 391 

Embolism, Mechanics of parenchymatous, 612 

Emergency treatment, Planning for multiple casualties, 
ed. 368 

Endometriosis, Ureteral obstruction from, 414 

Endometrium, Sarcoma and sarcoma-like proliferations 
of endometrial stroma—I, clinicopathologic study of 
19 mesodermal mixed tumors, 232; Sarcoma and sar- 
coma-like proliferations of endometrial stroma—II, 
carcinosarcoma, 322 

Equilibration of water, Studies of absorption and, 
(deuterium oxide) from gastrointestinal tract follow- 
ing injury, 69 

Esophagus, Anatomic study of esophageal hiatus, 196; 
Use of parietal pleural graft in experimental esopha- 
geal anastomosis, 205; Esophageal hiatal diaphrag- 
matic hernia, 277; Future outlook of surgical therapy 
for carcinoma of, ed. 366; Unusual complication of 
interruption of left phrenic nerve in management of 
esophageal hiatus hernia, 379 


Fat-r1cH meal, Use of, in cholecystography, 473 

Feces, Maneuver for fecal impaction in women, 756 

Femur, Method for correction of angulation in long bone 
fractures, 503; Osteochondral fracture of femoral 
condyles, 591; Arthroplasty cup with center pin, 631; 
shortening, Equalization of leg length, 761. 

Fluid, balance, Studies of absorption and equilibration 
of water (deuterium oxide) from gastrointestinal 
tract following injury, 69; imbalance, Role of para- 
sympatholytic drugs in correction of, and electrolyte, 
due to excessive loss of gastroenteric secretions, 216 

Fractures, Method for correction of angulation in long 
bone, 503; Osteochondral, of femoral condyles, 591; 
Arthroplasty cup with center pin, 631 

Furacin soluble dressing, Infection in burns—IV, evalua- 
tion of local use of chloramphenicol ointment and, on 
granulating surfaces following extensive full thickness 
burns, 219 
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travenous administration, 571; New anatomic guide 
for safe ligation of cystic artery, 633; Improved rapid 
intravenous cholecystography with new compound— 
cholografin, 636 

Gastrectomy, Amelioration of diabetes mellitus following 
subtotal, 201; Use and complications of catheter 
duodenostomy in gastric resection, 506; Pneumoperi- 
toneum in preoperative preparation for total, experi- 
mental study, 595 

Gastroduodenal ulcer, Treatment of perforated, and its 
immediate results, 303 
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graphic visualization of the gallbladder in many 
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